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__ :Additionsto this edition that were 
| not in the former. 


I f Hog table for the true diuiding of a meridian of 

the Sea-chart, heere called the table of Lari- 
tudes, made to cucry minute of the quadrant, which 
in the former edition was. to euery tenth minute, 
from page 21-to the 112.. _. 

2 Divers additions concerning the true gradua- 
tingand making both ofa general and particular Sea- 
chart, and touching the vie of the table of Latitudes, 
in the 4;5,6;and 7 Chapter.. | 

' 3: Theangle ofany Rumbe or Heliſphzrical line 

with the xquinoctiall being giuen,to finde preſently 

the latitude thereof for any longitude giuen,pag.12 8. 

4 The table of Rumbes more exactly calculated 

| thenbefore,andatable of theeighth rumbe calcula. 

red to eunery tenth minute and added tothe former: 
from pag.153,to16r. 5 

5 The vie and making of the Sea-rings, from pag.. 
199.tothe 206; | 

6 Atable ofthe magnetical inclination calculated 
to cuery degree of the quadrant, rogether with the” 
geometrical demonſtration ofthe making thereof. 

7 To finde the angle of the true horizontal line, 
with the viſuall line touching the roundnes ofthe ſea 
at any heighr of the eye aboue the water, and to this 
end an obferuation and demonſtration for the fin- 
ding of the quantitie of the earths ſemidiameter: 
from pag 217,t0229. : 

8 Atable of Refractions of the Sunne and fixed 
ſarres, pag. 232. 

9. Thetableof declination of cuery minute of the 


ccliptick, 


ecliptick, newly and exaQtly calculated in degr. min. + 
and ſeconds, to the greateſt ob/jquitie of 23 degrees, 
31 min.3o ſeconds, from pag.237,to 297. 

10 The table of Obſeruations of the Sunne, cor- 
reedby his parallax,from pag.310,to 329. 

11 The eccentriicitie of the Sun, the place of his 
apogzum, and tables of his middle motions, found 
outand corrected according to the ſaid obſeruations 
in Chap.20,21. 

12 Anew Theorick of the Sun, and the manner 
of making the table of the Sunnes proſthaphzreſes 
thereby,trom pag. 349,to 355. 
. 13 NewEphemerides of the Sun for fiue yecres, 
and how to make them and continue them for many 
yeeres paſt or to come,from pag.356to 386. 

14 Anew table of the Sunnes declination forthe 
mariners vie,and how by certain proſthaphzreſes to 
continue the ſame for many yeers,fro pag.z9o0to 422. 

15 Theerrors of Simon Stexin in finding fault with 
my table of Rumbs,from the 452 pag.to the 472. 

16 Aſhorttreatifeof F whole Art of Nauigation, 

17 Anew and exact tablc of the Suns declination 
made,and to be vſed according to the ordinarie man- 
ner wherewith Engliſh mariners haue been moſt ac- 
quainted : from pag.99 to 112. 

138 A moſt cafie and exact way to finde the true 
height of the pole in any north latitude by know- 
ledge of the height ofthe pole-ſtarre, when the guard 
is in any of thoſe 8 ordinarie poſitions, commonly 
noted amongſt Seamen : from pag.113to 122. 

19 Atable of obſeryations of the yariation of the 
Compaſſe,taken in all parts of the worldalmoſt whi- 
ther any nauigation hath been made in our age. 
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\ Wa Wl Nauigation,hath 
REA latelie appeared 
tY\to theworld, in 
ME 14: 

Lg building ſuch a 


a f goodly &prince- 
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2524 ly Royall Ship,as 


inthe opinion of men of skill inthat kinde, 


hitherto ſpent the beſt of my time 1n ſuch 


Kudies as containe the firſt and principall 


*} grounds 


HIGH *' 


AND MIGHTIE PRINCE 


The Epiſtle Deaicatorie, 
grounds ofthatmoſt admirable Art,and fin- 
ding many notorious errors, as well in the 
books of the chiefeſt authors that baue writ- * 
ten thereof, as alſo in the daily practiſe of 
our beſt Nauigators,following(for want of _ 
better) the rules preſcribed by thoſe authors, 
I thought my ſelfe bound in dutie, efpecial- | 
ly ſince the beginning of the building of that 
Ship,'to beſtow my beſt endeuour in corre- 
ing thoſe crrors and perfecting ſo excel- 
lent an Art ſo much as1 could; thar as both 
the skill of our chiefeſt builders of ſhips in 
direRting, as allo the induſtrie of the infe- 
riour workmen, the Shipwrights, in execu- | 
ting their direQion in buildivg ſhips of all 
faihions,for all purpoſes on Jand,ſeemethin 
our timeto be growne almoſtro the higheſt 
pitchofperteQion;ſo both our Maſters and 
mariners at ſea, though alreadic they haue 
ſhewed and approued themſelues compa- 
rable withthe beſtof any other nation, may 
in their kinde alſo bee found nothing infe- 
Tiourtotheother,inthe well gouerning and 
ſafe and ſpeedie carying of thoſe ſhips to all 
parts.of the warld, whither they may haue 

occaſion 


The Epiitle Dedicatorie, 
occaſion to goe, if hereafter it ſhall fall our 
to beeither your Highneſle pleaſure, or the 
deſire of any other honorable and worthie 
Patriots for the glorie of God, the honor of 
their native countrie,and their own immor- 
tall fame,to ſer them foorth, for the diſcoue- 
rie of ſtrange and forraine lands and nations 
yet voknowne, whereby the poore people 
thereliving in darknefle and in the thadow 
of death, hauing hitherto been bred and 
brought vpin moſt wofull and horrible ido- 
latries and ſuperſtitions, deuoting them- 
ſelues, and in diuers places factrificing one 
another to Diuels, in ſtead-of worſhipping 
 thecuerliving Goa, may.in ſhorttime grow 
to ſome acquaintance and familiaritic with 
this our Chriſtian world, & inthe end come 
to the ſauing kiowledge of the true God, 
and of rheir and our bleſſed Sauiour and 
Redeemer: which moſt worthie worke of 
God,will aſſurcdly betore his preſence at the 
laſt day, bring much more profit, comfort, 
yeaand honor alſoro the authors and cfle- 
Rersthereof,then all the victories and con» 
queſts of great e4/exanderand Ceſarand all 
ee ——0 oVoRoRm— by 
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RT. The Epiſtle Dedicatorie, | 
F- the reſt of the mightieſt Monarchs that cuer 
| livedin this world. Andſurcly,moſt worthy 
and noble Prince, in whoſe 'yonger yeeres 
many excellent vertues and graces of God 
doe cuidently thew themſelues, euen God 
himſelfe alſo the greatruler of this world, in 
his divine prouidence- and adminiſtration 
thereof, apparantly ſeemethto aimeart this 
marke : for elſe what ſhould it meane that. 
" within theſe few ſcores of yeeres (ina.man- 
ner) hee hath. diſcouered tothe world:the 
greateſt and rareſtſecrers of the Art of Na- 
uigation, farre exceeding all that could bee. 
found outby the witand induſtric ofmanin 
diuers thouſands of yeeres before,firſt in re- 
uealing that moſt excellent and wonderfull 
propertic.ofthe Loadſtone,and needle tou- 
ched therewith, in pointing North and 
South ;whereby in the cloſeſt weather and _ 
darkeſt nights the mariner, who otherwiſe 
ſhould bee will (as they fay) and at his wits . 
end, not knowing which way to winde or. 
turne himſelf, might notwithſtanding know 
(as it were by a meſſenger ſent from-hea- 
uen)what wind bloweth, and towards what 
CT ne 


The Epiitle Dedicatorte. 
part of tlie world. his- ſhippe gocth at all 
times.. 

Secondly, i in manifeſting vnto vsthe is 
clining qualitie of the ſame needle, whereby 
inmoſt places of the world. it declineth or 
yaricth. from the true points of North and 
South-towards the, Eaſt or Weſt, which is 
therefore called-the yariation,or northeay 
ſting andnorthweſting of the Compaſlle, or 
Magneticall needle. Which at.the firſt diſ- 
couerie,of the needles north-pointing was 
not marked; afterward it was doubted of by 
ſome, and by others ( as namely by Peter of 
Medina) viterly denied, and-with many.arr 
guments oppoſedand. diſputed againſt,as a 
great imperteRion and abſurditie, moſ.vn- 
worthie. the: dignitie. and excellencic ofa 
ſtone ſo pretious as-the Loadftaneis, aud 
therefore by hin aſcribed, -only.ro the rude | 
and. gtofle; obſeruations of mariners: and 
by others to-the vnskilfull rouching of the 
.necedle, not with the.truc. north:and ſouth 
points 'of the ſtone, but with ſome. other 
parts thereof, Yet now in our time by mani- 
fold, and, cxac. oblcruations:hoth.. of.our 
_ +5 owne. 


The Epiflle Dedicatorie. 
oWwne coutittie men,and divers others-in all 
arts ofthe world almoſt, whither any: Na- 
uigation' hath'been made; this variation is 
manifeſtly prooucd;and found notonly no 
diſgrace or impetfedion, bura fi ingularin- 
creaſe and augmentation of price and:ex- 
cellencie to that (otherwiſe moſt pretious ) 
one; in thatnorotily byiicanes of thefirſt 
diſcoucted notth-pointing propertiethere- 
of, irdireRerhi ys towards -whar- part of the 
world;oryportwhat poinvwofthe Oompatle 
ve thouldiguide'oiirſelues ates bur fur- 
theralſo'bythis varying or declining ofthe 
niece inſome placesofthewotld coftward, 
rforieweltward, in ſome placesmuch; in 
forme therlicrle,andi inſome nothingar all: 
-attd yet alwaies certaine;and theſameatthe 
"ſame place:by thisvariation, I'fay, and this 
Yatictie thereof, the induſtrious obſerving 
-ſexman; when lee hath: diligent! y obſcrued 
he ſane ir any placear ſea, together with 
thelatitude of the ſameplace;keepinganote 
'of thoſe obſeruations,doth by thelike obſer- 
vations atany other time whots he ſhallhaue 
'Sccaf onto: travel! thatrway , eaſfily/know, 
when 


þ 


The Epiitle Dedicatorie. 

when hee commeth at, or neere; the ſame 
place againe, and ſo. by. this.yariation per- 
formeth almoſt ſomuch-ia efteRas the in- 

uention of the longitude. ? j | 
Totheſe adde-the third, rare,and admi- 
rable propertie of the. inclination, lately 
found in.the Magneticall needle ;whereby 
{ſo ſooneas it hath been, touched with, the 
ſtone) the north end thereof.4n all this our 
northerne hemiſphere immediatly falleth 
a-ccrtaine gumber;of degrees vnder theiHo- 
rizan, and jn-4ll: the other Sourherne halfe 
of the; earth; beyond the Linc, it-riſeth as 
much aboue the'ſame.. Which ſtrange pro- 
pettie, firſt by chance, found qut.hutatewe 
yecres-linge.by the-ingeniqus Artificer our 
.cquntriman Robert Norman, andthenmuch 
:more-:diſcquered :by,. Deftor; G{berr, and 
that:Reverend Divine your; H, Chaplaine 
M*,V Pilam Barigwe, induſtrious happic 
'{earchersandfinders out of many rare mag- 
neticall ſecrets; and laſtly, approoued and 
confirmed, by the obſcruation. and. expe- 
rience of diyers our beſt Nauigators at ſea, 
-in their longeſt yoyages;both North Ape 
$545 Southe 


The EpiflleDedicatorie, 
South-: this inclination, I ſay, of the mag: 
neticall needle; if it be well and artificially 
handled; and obſerued with meete and con- 
ucnient inſtrumevrs for ſucha purpoſe, af- 
foordeth in a manner the-like hope of fin- 
ding as much in effe&as the latitude, as the | 
yariationdorth of the longitude,andthatal- | 
ſo in'the cloſeſt weather and darkeſt nights 
that canhappen. 0 _ 
Bur now leaving this little magneiicall | 
carth a While; lets in ourthoughts aſcend 
toheauen, and. there conſider of thoſe di- 
uinc helpes which God'from thence affoor- 
dethys for Nauigation,int! the beholdin gand 
obſcruitg of thoſe glorious celeftiall'bo+ _ 
dics,tlic Sunne,[ fay,the Moone andStarres, 
the only ſure -and*euident markes the mari- 
ner hathar ſea, whereby hee may ſafely and 
certainly re&ifiehis courſewhen he liath for 
many weekes(and moneths alſo-fomerimes) | 
failedvponthe vaſt Ocean without ſfight-of 
any Jandat all;nothingelſe being to be ſeene 
all that while, but / zum vndique,es* undique 
pontwa:let vs now,Iſfay,(when all land marks 
— Have been loſt and out of ſight for a long 


Ow time) 


, 


The te Evith Dedicatorie 


time) conſider of thoſe faire markes cleerly 
ſhining in the heauens,and from thence ap- 
pearing vnto the ſight & view of the whole 
world: [tis afſuredly very much worth the 
noting,that cuen in this our time alſo, thoſe 
heauenly bodies haue been much attrs.o 
ligentlie and exaciic obſerucd, and. their 


places and all their motions mm moretru- 


ly found out, then euer they were before in 


allpreceding ages; whereby the table of the . 
declination of the Sunne and faxed ſtarres, 
which haue in former times been very faul-- 


tic,erring not only a great many of minutes 


butin whole degrees alſo, ſome ofthem,and 
thoſe alſo cuen of rhe principall,and by: ma- 
riners moſt obſerued fixed -ſtartes; thoſe ta- 
bles, I fay,of declination both of the Sunne - 
and fixed ſtarres are now brought-to that - 


perfeQion, euen in this booke here follow- 


ing,that ſcarſe one minute of error can bee - 
foundin them, which at ſea is amatter of ye-. 

ry ſmall moment, and by the mariner not -: 
poſſible to bee there obſerued:: Natwith- 


ſanding ſuch kinde of inſtruments,and ma- 


ner of obſeruation arelately growne invſe - 
amongſt L 


15> I\ 


TheE piſtle Deaicatorie. ; 
 amongſtſome of themi,asTperſwade my ſelf | 
can hardly be amended. Which alſo maketh *' 
notalittleto the proofe of my purpoſe nov 
in hand,confidering thatnot only theſe,but 
all ſorts of inſtruments needfull for Naui- 
gation are nowin growing,and very ſhortly 
liketo'cometofarre greater perfeion then 
hitherto they euer had. Amongſt which in- 
 Atryments the'Sca-chart and Compaſie may 
worthily be accounted the <cbiefeſt. The | 
firſt of which is in this booke'alſo ſo corre- | 
aed and reformed, that all the faults found 
therein by Petrus Nonins in his booke de 
Reg. mftrumient. '&/ obſeraationibus Geometry. 
and by Martin Corteſe, (inhis booke of the 
Art of Nauigation to { harles the 5, Empe- | 
* Sirunfrey TOF )OT any orher * areclcerely auoided;and | 
Ge iy ThE whole chart generally ſo amended, that 
pure), , lheweth all things needfull forthe vie of 
© © Nauigation astrulyas rhe Globe it ſelf can 
doe. Neither will the Compaſle tarrie long 
behind the reſt in recoucringhis perfection 
alſo, which alreadie beginneth to be freed 
fromthat rude and grofle manner of hand- 
ling,which inthe making thereofwas gene- 
EE. 2 my 
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T he Epiſtle Dedicatorie. 

rally wontto be yſed. Sothat wee may vni- 
uerſally and truly conclude,thar cuen in our 
time the whole Art of Nauigation is growne 
ro much greater perfeion, then by the re- 
lation of any ancient or moderne hiſtories 
or writers, it can appeare that cucrithadin 
any former ages. 7 
Neither doth this perfection we ſpeak of, 
ſhew ir ſelfe inthe Art only, bur in many of 
the artſmen chemſelues alſo(I meane the ma- 
riners and ſeamen ) that: daily pra&iſe and 
exerciſe that Art : the rules and grounds 
whereof they find by their often experience. 
ſo certaine and infallible, that with afſured. 
confidence next vnder God, reſting them- 
ſelues vpon the certaintie of their Art ; they 
are within theſe few yeeres growne to ſuch 
courage andreſo]ution,thar being ſet forth 
by our worthy prouident and reſolute Mer- 
chants,they ſeeme to make no more account 
of ſailing to the-vtmolt /V/eoft and Eaſt 7r- 
ates, yea cuen as farre as Tapan and China, 
then in times paſt many would have done to: 
crofſe over the ſea, to our next neighbours. 
Nay euen the very compaſling and failing: 
round: 


ID 


round tboutthe whole Globe ofthis our in- | 
feriour world, ( as twice hath been done in 
our time by thoſe worthie famous Gentle- 
men Sir Francs Drake, and Mr. Thomas Can- 
diſh, the firſt leaders thateuer accompliſhed 
ſo ſtrange and dangerous an enterpriſe in 

their owne perſons) the compaſling,l fay, of 
this wholecarth ſecmeth now adaies to ma- 
ny of our mariners no great matter; who ſo. 
ordinarily paſſe ouer the greateſt ſeas of the 
world euery way,as if there were continuall 
bridges ro all coaſts built ouer the ſame: nay 
rather indeed with much more conuenien- 
cie,laferic,and facilitie,then if the whole O- 
ccan were.cuery where vaulted or arched 0- 
uerfrom one ſhore to another. 

The effects and fruites of this their skill, 
courage andreſoſution,haue very apparant- 
1y and plentifully ſhewed themſelues cucn 
within this ſhorr.time of your H, continu- 
.ance within this Realme of Eng/and,in which 
time there hath bin as much or more found 
out by our nation both by ſea and land,then 
inas many yeeres before hath bin ; aſwell in 
ſearching the Northeaftand Northweit paſ- 


ſages, 
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er,as alſo indiſcoitcring the ſeacoaſtsand 
inland of Virgenea, Newfoundland, Groenland, 
and the north Newiand,as farre as Hackluyts 
headland, within 9,degrees of the Pole; allo 
of Guiana,anddiuers partsand [lands of the 
Eaſt Fnaies; yea and ſome parts allo ofthe 
Sourh continentdiſcouered by tac worthie 
Knighr Sir Richard Ha'Wkens, a lntle before 
his entranceinto the Straits of Magel/an,and 
his voyage into the Sourh Sea, which himſelf 
hath diligently ſer downe finee his-returne 
outothis long SpaniſhCaptiuitie into Eng- 
land, which was butthe winter before your 
Highnefle happic comming into-thisKing- 
dome.:And good hopethereis;that this per- 
fedion which we haue ſpokenofboth of the 
Artof; Nauigation, ahdof the Anas the 
Nauſgators alſo, will not long: reſt or re- 
mainear ſtay, as-now they are; but bee Kill 
proceeding and-daily growing on to:more- 
perfeQion euerie: way. Some comfortable 
ground whereofhath-notlongfince appea- 
redin the: Workſhipfull-Socictie-of the Trent- 
tie houſe,who hauc beech ſo greatly.cacoura- 


ged by the fingular fayjour of his Maieſtic, 


in 
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inrenewing' their privileges and corpora- . 
- tion, thatof late, eſpecially by the diſcreete 
& careful gouernment of M*. Hugh Merrick, 
{their Maſter at thistime) they have refor- 
med many'grofle and dangerous enormi- 
ties ; and ceaſe not-there,butintend allo to 
found the long withed for LeQure of the 
Artof Nauigation, and a GraundPilor, as 
Sebaftan{ abot was;firſt in Spaine, and aftter- 
ward confirmed here in £xg/and,with an ho- 
:norable penſion of 166 pound; 13 ſhillings 
-and foure'pence, to hiny grantediby King 
Ealvard the 6;as is to be'ſeenc inthe office 
of rhe Rolles, and'm the third volume of 
Mr. Harklayeowoyagespagiro: Both-which 
# Leftnreand Piloz|how neceſfarie-and profi- 
:rable they will bein rhis State and time eſpe- 
.cially,wherein wenow liue;(our Metchants 
and Mariners daily vndertaking and put- 
ting in vre the longeſt Nauigations in the 
world) may cuidently appeare by the expe- 
Tience of many yeeres inthe Contraction 
houſe of Seal in Spainejwhere the renowned 
Einperour Char/es the fifth conſidering the 
manifold loſles and wracks, whichthrough 
hh the 
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the ignorance. avd vnskilfuſnes of his ſea- 
men, both himſelfe'and his people ſuſtained 
in ſailing to and from cthe/Yeft Indtes ; for 
redrefſe hereof appointed a Pilotmaior to 
examine ſuch as ſought to take charge of 
ſhips, and alſo founded a LeQureof Naui- 
gation, which euer fiace his time hath- been 
there continued, as it: may appearebythe 
bookes which the Readers of that. Le&ure 
hauec ſer foorth with the King of Spaizr his 
priuilege. :And how acceptable ſuch a Le- 
Qture will bero our ſea-men and mariners, 
it hath alreadic appeared in many of them, 
whoalthough they had nothing elſe where- 
with to ſuſtaine themſelues, bur 'whar they 
got by baniſhing:themſclues (as it were) 
from their neereſt friends and natiuc coun- 
trie,to remaine ina wooden priſon, alwaies 
within one ſpanne of preſent death, with 
the dangerous aduenture of their deareſt 
lives allo at ſea many times; haue yetbeen : 
content to impart ſome good portion ther-- 
of for their better inſtruction,in ſuch points 
whereof they were ignorant. 


Torthe furtherance therefore of ſo nece(- 
| — ſarie- 
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farie; profirableand-chatitable a worke, as 


the founding ofthis Lecture will bezif your 


H. ſhall youchſafe togiue countenance and 


incouragement, it will no doubr after mas». 


ny attempts be now brought to very good 
effe&, to the great benefit of thouſands of 
our Merchants and mariners, whom: you 
ſhall-liercbydecply biade to berhankfull ro 


God and:your H,tor yourprincely care of 


theircommon good ; and my ſelfe alſo for 
this and many orher takens of your grariouy 
fauourtowards me; of late efpecialliewhen 
Heaft expeQed,toibea continuall ſuitour to 

the Almightie far the!increaſc and cons -: 
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== He Artof Nauigarion (as it is cal- 
( nd led)though it hath now been in 
& S] vie ſome thouſands of yeeres, yet 
RIS how farre it isatthis day from the. 
If (Ez perfection which is and were to 
Si Nt "JS: G 

ARR bc dcircd, wee would ſcarce be- 
leene{(asa wond 


cr that a thing of ſo great commo- 
ditie,ſhould no more be ſought into,in ſo many a- 
ges:) but that both the bookes of the learnedare 
extant, to teſtifie, and reaſon ( approued by often 
triall) doth plainly ſhew that the principal meanes, 
and Inſtruments this Art vſeth, haue been thus long 
ſo farre from this perfection, that contrariwiſe they 
haue been andare much ſtained with many blots 
and blemiſhes of error and imperfection. 

1 The Sea-chart(the beſt meanethe mariner hath 
to know the courſe from place toplace)as it hath bin 
hitherto generally made, is ſo faultie in the very 
foundation and ground- work thereof (thatis,in the 
geometricall lineaments of the meridians, parallels, 
and rumbs deſcribed therein)that hereof there may 
ariſe ſo groſle error, as may cauſe the mariner to 
miſle one,two,yea three whole points ofthe Com- 
paſſe(and more ſometimes in a farre Notrtherly or 
Southerly nauigation) in finding the courſe from 


« place 
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place toplace.Whercofit mayalſo be neceſarily in- 
terred,that following the direction of his Charr, in 
ſuch ſort as hath been uſed for finding the diſtances 

_ ofplaces, he may erretwicc, yea thrice ſo much as 
the whole diſtance commeth to, and more fome-. 
times in thoſe Northerne parts, in taking the dt- 
ſtance to bee twice, thrice, yea foure times greater 
then indeed it is. 

2 The Compaſſe,the chicfeſt Inſtrument for kee- 
ping the courſe, ſhewed by the Chart, by the varia- 
tion neglected (as by ſome it hath been)may cauſe 
you crre an whole point ortwo in the'courles of di- 
nuers places : and not rightly vied, hath bred much 
confuſion in many parts of the Chart, in laying out 
many places in falſe courſes : which muſt needs fol- 
low when the Chart is made according to the dire- 
Rion ſhewed by the points of the Compaſle, with- 
out abatement or allowance anſwerable to the va- 
riation in eucry place. This may eſpecially be ſeene 
in thoſe places where the variation is greateſt ; as 
ypon the coaſt of Florids, Nous Francia,and New- 
found land : where ſome alfo ſeeking to auoid this 
inconuenience, haue fallen into another as ill or 
worſe then the former, in making a double ſcale of 
latirude. And thus one error as a fruitfull mother 
breeding another, and one abſurditie admitted 
drawing many with it: it will manifeſtly appeareby 
exact diſcourſe out of theſe grounds (that partly 
through the falle proictionofthe Chart, & partly 
through neglecting, or not rightly vſing the varia- 
tion of the Compaſle) thatit cannot otherwiſe be, 
but that the ordinarie Charts are in many places 


much 
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much like an inextricable labyrinth of error, out of 
which it will be very hard for a man eaſily to vn- 
winde himlſelte. 

Hereto accordrhe often experiments and vſuall 
practiſe of many well experienced and iudiciall ma- 
riners and ſcamen of our time, who confeſle thatin 
failing from the Weſt Indies ro the Azores, they - 
haue often fallen with thoſe Ilands, when by their 
account, according to the Chart,they ſhould haue 
been 150, or two hundred leagues tothe weſtwards 
of them. Thelike hath been tound in failing from 
the Azores for Yſhent, as I haue alfo partly ſeene in 
the little experience I haue had ar ſea; where wee 
were come within fight of that Tland, when by ac- 
count of the ordinarie Chart we ſhould haue been 
fiftie leagues ſhort of it. | 

And as concerning the courſes from place to 
place, I haue obſerued that ſome of our maſters take 
a wiſe courſe,in not truſting to thoſe courſes which 
are ſhewed by their Charts. Bur firſt getting them. 
ſelues into the height or parallel of y place to which 
they are going : and withal knowing aſſuredly whe- 
ther they be more Eaſtwardor Weſtward then that 
place; they then proceed,alwaties heedfully keeping 
themſclues vnder that parallel till they come to the 
place deſired. Then which way of failing there is 
none more certaine and infallible, for the ſure fin- 
ding of the place affigned : but it hath this inconue- 
nience, that it maketh the way longer then other- 
wiſe it ſhould be, if theſtraight courſe were kept. 

Bur to returne to that from whence wee hauea 
little digreſſed:by theſe experiments and praftiſe of 
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theskilfulleſt mariners,itis manifeſt that they them- 
ſelues doe.often finde the imperfections of their 
Charts,in ſhewing the courſes and diſtances of ma- 
ny places each from other, wherto we may adioyne 
the experience of the beſt Hydrographers of our 
time, who daily making their Charts after the ac- 
cuſtomed manner with ſtraight lined rumbes and 
degrees of latitude euery where equall, haue found 
ſuch difficultics in labouring to bring their marine 
deſcriptions to ſome due correſpondence of truth 
inthe courſes, heights,and diſtances;that tired here- 
with in the end, they haue holden it impoſſible, to 
make the Chart 2grce in all theſe with the Globe. 
Wherein notwithſtanding they erre,by making too 
generall a concluſion, in holding that to be ſimplie 
impoſſtble, which cannot be done by ſuch a way 
and meancs as they know and vie. 
3 The Croſle-ſtaffe the principall Inſtrument, 
that bath at ſea been moſt generally vſed, for obſer- 
uving thealtitudes oi the Sunne or ſtarres, thereby to 
know more afſuredly the latitude,and fo to examine 
andretine the account of the courſe kept by dire- 
tion of the Compaſle vpon the Chart, if there be 
not abatement madeanſwerable to the eccentricitie 
of the eie(taat.is,to the diſtance wherewith the cen- 
ter or point wherein the ſight beams concurre with- 
in the eye 1s further backward then the end of the 
ſtaffe) may tarough negle ofthis abatement cauſe 
error in taking the height obſerucd to bee greater 
then indeedit is by 10,20,30 min. yea an whole de- 
gree, and more ſometimes, if the height be much, 
the ſtaffe ſmall, & the eccentricitic of the eye great. 
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4 But both this ſtaffe and all other Inſtruments 
(though neuer ſo well made and yſed)can do vs but 
{mall pleaſure, for finding the latitude ar ſea, if the 
declination of the Sunne and ſtarres which wee 0b- 
ſerue bee nor alſo knowne. To this end therefore 
there haue been made tables of the declinations, 
both of the Sun and fixed ſtartes : yerſuchas euen 
that which hath been publikely commended.as not 
differing from truth in any place aboue one minute 
(I meanethe Regiment ofthe Sunae, ſer foorth by 
R. N. ) doth notwithſtanding differ from truth in 
many places cleuen, twelue, or thitteene minutes. 
Andas for the fixed ſtarres,ſcarce one of them hath 
his declination truly ſet downe, and agreeably to 
obſeruation. Yea cuenthe Pole-ſtarre it ſelf, though 
it be better knowne and more obſerued by the moſt 
art of ſeamen then all the reſt; and indeede as it 
mought be vſed (being to be obſerued at any time 
of the night all the yeere long) might ſtand them in 
as much ſtead for finding thelatitude as al of the reſt 
almoſt : yet in the bookes of Nauigation that are 
moſt common amongſt Engliſh mariners, the di- 
ſtance thereof from the Pole is madeto be inour 
time aboue 40 minutes morethen it ſhould be. No 
maruell therefore if the mariners complaine (as I 
haue heard them ſometimes) that they cannot make 
their obſeruations of the latitude,by the Sunneand 
this ſtarreto agree. 
Neitheris there more truth to be looked for in 
thedeclination of many other principall fixed ſtars, 
publiſhed in thoſe bookes, diucrs of them erring 


trom truth one,two,yea(ſome of them)three whole 
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degrees and more, as in the treatiſe following ſhall 
beſhewed. And theſe errors in the declination of 
the Sunne and fixed ſtarres, not only I, bur alſo the 
right worſhipfull Sir Chriſtopher Heydon Knight,and 
the noble Lord of Knadſtrupp Tycho Brahe tounder 
of Vraniburg, with the gratious Prince YYilliam 
Landtzrane of Haſha, father of him thatnow is, haue 
often tound by many and moſt diligent obſerua- 
tions, with large and exact Inſtruments, wherein 
both minutes and halfe minutes might bee eafily 
diſcerned. Notwithſtanding, if any ſtand in doubt 
hereof, I wiſh- that hee himtclfe alſo would beſtow - 
noleſfe coft,time and diligence to make often heed- 
full and exact obſeruation , then cither the Prince 
of Haſſ1,,or Tycho Brahe,or atleaſt as I my ſelfe haue 
done; and then,let him belecue that which he ſhall 
ſeeto be true with his owne eyes. 

Theſe errors therefore in the Chart, Compaſle, 
Crofle-ſtaffe, and declinations of the Sunand ſtars, 
I haue inthetreatiſe following laboured:to reforme 
to the vemoſt (yea rather beyond the vemoſt)of my: 
poore abilitie, negleing-in the meane time other 
ſtudies, and courſes that might haue been more be- 
neficiall to me : which may argue my good will to- 
haue proceeded further, to the amendment of ſuch: 
other faults and imperfeRions as yer remaine, be- 
fides thoſe that are alreadie ſpecified, and that eſpe- 
ciallyin two points,that is,in the courſes, and longi- 
tudesof places. 

Theretormingof' the Chart in reducing all pla- 
ces from thoſe varying courſes, wherein now they - 
are ſet downe, tothe true poſitions they haue cach | 

from 
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from other, by ſeparating the variation (wherewith 
they are inthe ordinary Charts for the moſt partin- 
rermingled) werea buſte peece of worke: yetſuch 
25 were 1noſt worthie,and neceſlarie to be laboured 
i0,as without which the Charts, Maps, and Globes, 
or any other Hydrographicall,or Geographical de- 
ſcriptions,cannot befreed from many intricate ab- 
ſurdities,wherewith now they muſt needes in many 
parts be peſtered : becauſe the courſes and poſitions 
of places are in them ſet downe as they were obſer- 
ued by the varying Compaſle, without ſeparating 
the variation afterwards.,that ſo the true courſes and 
poſitions of places might be knowne. 

The longitude alſo would well deferue both Ia- 
bourand coſt to be both skilfully and liberally be- 
ſtowed, for the finding thereof, whereby it were- 
poſſible to bring it to thatpaſſe (the motions of the 
Sunneand Moone, and places of the fixed ſtarres 
being verified, whereof that noble Tycho Brahe hath 
affoorded greathope) y the induſtrious and willing 
minded mariner might be capable thereof, in ſuch 
ſort that forthe — part, when.the Moone & fixed 
ſtarres appeare, he might be able hereby to know 
what longitude he is in(yeaeuen atfea) moretruly 
then many haue done by their dead reckonings in 
ſailing our of the bay of Mexico to the Azores, or 
from New-found-land to England, or almoſt from 
the Azores to England. Buton land the longitude 
might by this meanes be found as exactly as the la- 
titude hath been by many obſeruersat fea. And fo 
opportunities of obſeruatio with meet inſtruments 
onſhore, not being neglected, ( eſpecially in long 
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voyages, farre Eaſtward or Weſtward) many moſt 
notorious errors in the longitudes of places would 
in ſhorttime be correQed, wherewith the moſt ex- 
cellentarts of Geographie, and Nauigation are ve- 
ry much blemiſhed. For whe that loueth truth,can 
paticntly endure to heare the mariners common, 
and conitant complaint of 150,0r 200 leagues error 
in the diſtance between the bay of Mexico and the 
Azores? or(that which is yetmoſt intollerable and 
monſtrous)of 620 1cagues difference in the diſtance 
betweene Cape Mendoſino and Cape California,fome 
making that diſtance to be twelueor thirteene hun- 
dred leagues, where others will haue it (and that 
more probably) to bee no more then fix or ſeuen 

hundred. 
Butforas much as the charge, though not great, 
(to ſpeake of ) of prouiding meete meanes for ſup- 
ply of theſe wants in the courſes and longitudes, 
(but chiefly in the latter ) exceeds the meane abili- 
tie of the moſt part of them that are moſt addicted 
to theſe vngaintull ſtudies (I muſt nor ſay vngrate- 
full, although in theſe dates they proue moſt yn- 
profitable to their greateſt louers) therefore they 
are for my part like to reſt (as hitherto they haue 
done)vntouched,and only commended vnto a cer- 
taine kinde of hope ( whether vaine or no I know 
not) of ſome Mecznas at length of munificent ſpi- 
rit to be ſtirred vp, to haue ſome due conſideration 
both of theſe, and other ſuch wants and imperfe- 
cions,as yet remaine in ſo excellent an art as this of 

Nautgation is. 
- Forſurely there is no man(conſidering how ma- 
any 
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ny other both ingenious and ingenuous, as well li- 
berall as mzchanicall Arts doe yeeld their aide and 
feruice vnto this of Nautgation) that can denie the 
excellenciethereof,or the profitablenes cither. But 
if he will, my purpole ts not to ſtand vpon it, nor to 
conuince him by reaſons,by records,or by the more 
wonderful diſcouertes that haue bin performed in 
this our age,cuen tothe furtheſt parts ofall 5 earth, 
and round aboutthe whole compaſle of the ſame, 
whereby we haue been made partakers of the moſt 
rare and richeſt commoditics and treaſures of the 
vimoſt Indics and Ilands of the world, and they 
likewiſe haue participated with vs(or elſe they haue 
hadrie mote wrong)in the moſt precious treaſures 
of heauenly truth. All which and much morethen 
can be thought,or now ſpoken of,performed chiet- 
ly (next vnder Gods prouidence) by the rules and 
direions of this art, who ſeeth not that by how 
much the more excellent, and vnto mankind abun- 
dantly profitable it is, ſo much the lefle ought any 

notorious errorto be tolerated therein,and ſo much 

the more ought all whom it may concerne (yea but 

in good will only where it may doe good)to ende- 

* uourthemſclues that it may be brought to the high- 

eſt pitch of perfe&ion. I know nor then if any one 

be vnto ſo excellentan enterpriſedrawne on togiue 

the beſt furtherance heecan, why he ſhould for his 

labour fall into any danger of reprehenfion ar all. 

Yet it may be, I ſhall be blamed by ſome, as being 
too buſte a fault-ftinder my ſelfe. For when they ſhal 
ſee their Charts and other Inſtruments controlled, 


which ſo long time haue gone for currant, ſome of 
them 
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them perhaps will ſcarcely with patience endure it, 
But they may bee pacified, if not by reaſon of the 
good that enſueth hereupon, yet towards meatthe 
leaſt,becauſethe crrorsI pointat inthe Chart, haue 
been heretofore complained of by others, cſpecial- 
ly by Mariin Corteſe, and Petrus Nonius, out of 
whom molt part of the firſt Chapter ofthe Treatiſe 
following is almoſt word for word tranſlated ; I for 
my part deſiring rather that faults ſhould be tound 
by others then by my ſelfe, and labouring much 
more, as for a thing much better, and farre more 
needfull,and profitable,to be a fault-mender,then a 
fault-finder. Or elſe I may ſo much the more be mif- 
liked, becauſe in ſeeking to amend,ſome will thinke 
Ttraketoo much vpon me : For ſome will ſay,and of 
thoſe perhaps that haue been employed in ſea af- 
faires all their life long, that all this we goe aboutis 
more then needs. For they without all this ado haue 
euer performed their charge with good ſucceſle, 
and are now too old to giue care to theſe innoua- 
tions and new ichoole trickes. But other ſeafaring 
meh who acknowledge the need hereof, are aſha- 
med peraduenture to recciue(as it were)cither cor- 
re&io from the ſchooles,or direction from theland: - 
. andtherefore ſtick not to condemne Vniuerſities, 
andall in compariſon of their Jong and daily expe. 
rience. Others alſo as more indifferent for the mar- 
ter, will yet haue a flingatthe perſon, thinking this 
reformation, which is profeſled,to ſpring out of 0- 
ther mens fountaines : All which (becauſe weeare 
now abouta workof amendment)muſt alſo(it they 
will heare reaſon ) amend their opinions. For the 
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firſt, which ſeeme moſt vareaſonable,doe not confi- 
der(beingaddicto theſe vnreformed Inſtruments) 
how like they are to thoſe old ſhip-maſters, of who 
Maſter Bourne maketh mention, who nor many 
yeeres fince,wedded likewiſe too much to their old 
accuſtomed viage, haue mocked them that haue 
vied Charts,or Croſle-{taues,faying,they cared nor 
_ for theirſheepskinnes,they could keepea better ac- 
count ypon a boord : and them that obſerued the 
Sunne or ſtarres for finding the latitude,they would 
call Sun-ſhooters,and Star-ſhooters, and ask if they 
had hic it. But marke what commeth hereof: for 
one of theſe Maſters was he, as I take it,of whom an 
ancient ſeaman (yet liuing, as I thinke ) once told 
me, who hauing vndertaken the charge of condu- 
ing a ſhip froia Ermelandto Saint Michaels, ( the 
eaſtermoſt of the Azores) and after long ſeeking, 
not able to fiade it, forſhame and ſorrow caſt him- 
ſelf over boord. Wherefore theſe men,if they con- 
fiderit well, haue no cauſeto boaſt of ſucceſle with- 
out skill; but ro thank God for both, that is, for their 
greatand often good hap and ſafette, and for their 
Skill alſo were it ſmaller then it is. ForI will dothem 
no wrong, but doe freely grant and acknowledge, 
that from any one place to other, the courſe, height 
and diſtance may be truly fer downe inthe ordinary 
Chart,whereinthe Rumbes are right lines, and the 
degrees of la:itude cucry where equall : and ſo by 
that Chart they may ſaile truly enough from hence 
to Raſze, or 1ſſand,or any other place. Butit by the 
way they ſhould crofſe ouer frem the oneto the o- 


ther,following the direQion thatthcir Chart _ 
et 
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eththem, they cannot buterre a great deale,either 
in courſe or diſtance, or both ; eſpecially in thoſe 
Northeily nauigations. Why then ſhould they, 
where there is danger of wandring, refuſe helpe of 
any that is willing to ſhew a better courſe ? 

But to come to thoſe that may perhaps obied I 
doe but a&um azere,in doing no more then hath bin 
donealreadie by Gerardus Mercator in his vniuerſall | 
Mappe of the world many yeeres ſince : and in pub- 
liſhing ſomething already ſet foorth by Iodocns Hon- 
dius,in his greater Mappe of the world and of Eu- 
rope,now of late : I muſtanſwer, that indecd by oc- 
caſion of that Mappe of Mercator, I firſt thought of 
correRing ſo many, and grofle errors, and ablurdi- 
ties,as I haue alreadie touched, and are hereafter at 
large ſhewed inthe common Sea-chatrt, by increa- 
ſing the diſtances of the parallels from the xquino- 
Riall towards the Poles, in ſuch ſort, that at cuery 
point of latitude in the Chart, a ſmall part of the 
Meridian might haue the ſame proportion almoſt 
to the like part of the parallel, that.it hath in the 
Globe. But the way how this ſhould be done. lear- 
ned neither of cercator,nor of any man elſe. And 
inthat point I wiſh I had beenas wiſe as hee inkee- 
ping it more charily to my ſelfe., For ſo-perhaps it 
might haue been more beneficiall to me: neither | 
ſhouldany man haue had cauſe to thinkeatthe firſt 
ſight of the fourth Chapter of this booke, that all T 
hauethere (ct down is ſtol[en outof one of the fore- 
ſaid Mappes of 1odocus Hondins. But werel brought 
before a Indge,I ſhould for my abſolution,and 1odo- 
e#shis condemnation, makethe contrary to appeare, 

and 
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and that by his owne confeſſion in his letters to me, 
and to a friend of mine, which I haue to ſhey, writ- 
cen in Latin with his own hand : To me his writing 
engliſhed is thus much in effect: | 
 Theare that youare ſomewhat offended with me, 
becauſe T haue taken thoſe few things out of your 
manuſcript booke, whereas I promiſed you that I 
would not publiſh it: which alſo I would in no wiſe 
doe without your leaue. For my conſcience ſome- 
thing grudged, euen to publiſh this little, if the di- 
ſtance of places would hane ſuffered me conueni- 
ently to ſend letters vnto you. I was purpoſed to 
haue ſet this foorth vnder your name : but I feared 
that you would be diſpleaſed therewith, becauſe I 
haue bur rudely tranſlated it into Latin. 

And in a letter to M. Briggs, now Profeſſor of 
Geometric in Greſham Colledge,he writeth thus: 

I haue written to M. Wright in excuſe of my 
ſelfe, I am very ſorrie that hee is angrie with me for 
that cauſe. I pray you learne of him how hee is affe- 
cted rowards me, and write backe vnto me, and ex- 
cuſe me vnto him as muchas you can.I would haue 
publiſhed his whole booke for the common good, 
if I might haue done it without breach of my faith- 
fullpromiſe. And ſurely my conſciencegrudged to 
publiſh euen this little which I haue taken our of his 
booke : but the profit thereof moued me, &c. 

The trueth is, that at his owne inftant requeſt, 
when hee wrought as an Ingrauer here at London, 
ſome of my friends alſo, procured by his flatterie, 
perſwading me thereto, hee alſo aſſuring me vpon 


his faith and credit that he would not publiſh it, or 
any 
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any part thereof without my knowledge and con- 


fent. But how well and honeſtly he hath performed 
that proteſtation grounded vpon faith and credir, 
the world may now ſee : and how vnthankfull hee 
hath been to me for that which hath beenſo gain- 
full co himſelfe, (as may appeare by ſo common fale 
of his Mappes of the world, of Europe, Afta, Africa, 
and America,al which had yet been vnhatched, had 
he notlearned the right way tolay the groundwork 
of them outof this booke)I my ſelfeknow too well, 
Bur let him goeas heis. 


Now if any ſhall thinke it to be beyonda land- | 


mans skill,to finde faults in matters belonging to the 
ſeamansprofeſſion; they muſt know, if they be yet 
to learne, that one that is but reaſonably well ac- 
quainted with Geometricall conceits,may as well, 


it not better then moſt ſeamen,know the nature and. 


properties of the ſphericall forme of the earth and 


{ca,with all conſequents and dependances thereof. 


By conſideration whereof, the true vnderſtanding 
and reaſon of thenautical plauiſphere,or Sea-charr, 


may by him that hath been but meanly conuerſant - 


in Mathematicall meditations, be betterapprehen- 
ded, then otherwile it can by the ſeafaring man, 
though he ſpend his wholelite in failing oner all the 
ſeas inthe world. The like may be ſaid of y Crofle- 
ſtaffe,and Compaſle, and of the regiments or tables 
of declination of the Sunne and fixed ſtarres,and of 
all other the principall meanesand Inſtruments ſer- 
ving forthe Artof Nauigation. But it is ſtrange to 
ſee the diffcrece of things that ia this world is made 
by the difference of hands from which they are re- 


cciued, 
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ceiued, howſoeuer the things themſelues be. For let 
Hannibal a Captaine diſcourſe of warlike affaires, be 
it neuer ſo ſlightly and out of reaſon or ſeaſon, yet 
all (forſooth) mult needes be greatly eſteemed and 
admired, becauſe he ſo great a Captaine hath ſpoken 
it. But let Phorm70 a Philoſopher ſpeake of the lame 
matter, eſpecially in the hearing of Hannibal, be his 


ſpeech furniſhed with neuer ſo much learning and 


iudgement,yet muſt he (there is no remedie) be ci- 
ther a foole ora madman for his hire. So by all like- 
lihood, the caſe may ſtand with this poore Treatiſe 
of mine;which if it had come forth to publike view, 
from out of the boſome(as once it was like)of a Ma- 
ſer at ſea, of great reputed excellencie, it had no 
doubt then found y fauour, which now likeenough 
itſhall want: all windes then would haue ſweetly 
blowne it into the plcaſanteſt hauen of euery mans 
(at [eaſt of every ſea-mans ) ranourable entertain- 
ment. I (hall therefore with cheir patience fet down 
the matter as it was,thar none may miſtake a trueth, 
which is daughtcr,not only of time,butof occaſion, 
as hereby may appeare. It is not vnknowne to ſome 
of good place and reckoning, that one of the skilful- 
leſt Nauigators (as hee was by many accounted) of 
ourtime 8 Nation, (who died in Sir Francis Drakes 
laſt voiage)when he came to that extremitie of ſick- 
nes, that hee ſaw there was no other way with him 
but one,was reported to haue gathered and bound 
together into a bundle all his nauticall notes and 
obſcruations,and to haue caſtthem into the ſea.But 
fooneafter,notwithſtanding that report, there came 


more comfortable newes by a Captaine that was fa- 
miliarly 
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miliarly acquainted and conuerſant with him in all 
that voyage,and during the wholetime of his fick- 
nes,in whoſe armes alſo he died: who mouing ſome 
ſpeech vnto him touching ſomething of Sir Francis 
Drakes,that might then atter his death be expected 
to come to light concerning Navigation ; Tuſh 
(ſaith hee) for that matter there is not much to be 
looked for at his hands, he had but ſmall skill in that | 
art. Why, and what will your ſelf then doe 2 (quoth 
that Captaine) Whereupon this great Nauigator 
drew foorth a booke out of his boſome, and deliue- + 
red ittothis Captainea little before his death. This | 
booke was ſhewed by the ſame Captaine to the 
right Honourable the Lord high Admirall of Eng- 
land in the Cales voyage, as being made by that fa- 
mous Nauigator,which his Lordſhip alſo (as it was | 
reported) thought good ſhould be peruſed & pub- 
liſhed. Theſe newes moued ſome expectation of 
that booke : ſo as the right Honorable the Earle of 
Cumberland heating of it, was deſirous alſo to haue | 
a ſightthereof, and remembred me vnto that Cap- | 
taine, as one not inſufficient to peruſe and corre 
the ſame. And hereupon the booke was brought 
vnto his Lordſhip, at the time and place appointed 
at Weſtminſter,and was there alſo deliuered vnto me 
to be peruſed and correted. Having therfore ope- 
nedit,& beginning a little to turne ouer the leaues, 
to take ſome generall view what matter might 
be contained therein : I firſt efpied a Diagram, the 
like whereof I knew very well I had made in abook 
of mine. And herewithall T was the more mouecd to 
ſeeifthere were any more thatI could know as well 
as 
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as the former: turningouer therefore two or three 
leaues more, I preſently cſpied another figure alſo, 
wherewith I was as well acquainred;as with the for- 
mer : for I found not only the very ſame figure, but 
(that which made me the more to maruel| for the 
preſent) following alſo inthe ſame order, as I well 
remembredit didin my booke. Being therefore yet 
more earneſtly ſtirred vp hereat, and wondring 
what the reaſon might be,thatwe ſhould thus agree, 
Ibetooke my ſelf to the reading of that booke. And 
looking firſt ypon the firſt leate thereof, and after. 
wards 1nmany other places,I found iteuery where 
to.agree with mine, and to be a copie of the ſame 
booke, word for word, which I made,and preſented 
vnto his Lordſhi p almoſt ſeuen yeeres before,as the 
next morning itplamlyappeared,both'to his Lord- 
ſhip and tothe Captaine himſelf that brought ir, by 
comparing it inall points, with the originall exem- 
Fa of the © ___ whichT then WOREREN vnta 
is Lordſhip Dt 5 28,71, 

One crimethere yet rednineih which Simon Ste- 
vin of late hath charged me with in the former edi- 
tion of my tables of Rumbs, namely, thatT haue cr- 
red about 12 minutes in the latitude of the fonrth: 
rumbe at 78 degrees of longitude, and aboue two 
minutes in the latitude of the firſt rambe from rhe 
meridian, before I come to fo little as two degrees 
of longitude: whereby hee would prooue thar rify' 
way of making the table of Rumbes ſhould'be erro- 
ncaus.: Butthe truth is, the error is not ſomuch in 
my tables,as in his own too raſh vnaduiſednes, who 


outofno better ground then ſo grofſe a manner of 
A eriall, 
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triall,as hee vſeth in finding out thelatitudes of the 
Rumbes working by whole degrees of longitudes, 
would:make the world belecue Thad:committed ſo 

reat- errors in thoſe tables; which latitudes if hee 
had ſought by ſingle minutes, he ſhould not by his 
owne way and manner of account haue found ſo 
much asrhe ſixtieth. part of one minutedifference 
from:my way whercby I made thoſe tables ; which 
2s it is of all other the moſt cafte,ſo it is not inferiour 
in truth to any way that he hathorcan deuiſe : his 
account, according to: his owne wates, yeelding al- 
waies more then trueth, and mine ſomething leſſe; 
and'yet not differing ſo much as one ſecond one: 
from another,it you worke his way exactly by ſmall 
differences of longitude... © 
But Lfeare that whileſtT labour toſatisfie all, Iſhal 
* offend ſome,as making too long aPreface to ſo ſmal 
a volume : I will therefore haſten to-an end, only 
ſhewingy ſumme ofthis Treatiſe: which Ithoughe 
good to. offer ynto your view, as a ſhort abridge- 
mentofall that followeth, and rather to ſer itapart 
by itſelfe,then to-include it,as I was purpoſed, with- 
im =_ Preface,. which is. beyond his. bounds al- 
Teadlc.. ? L328 23.9 


T he ſumme of the Treatiſe following. 


b, rom Treatiſe following containeth foure:prin- 
.& cipall parts; whereofthe firſt may be called Hy- 
drographicall, wherein are ſet downe the errors of 
thecommon Sea-chart,with rightlined rumbs, and 
degrees of latitudes cuery where cquall; then the. 

ts way 
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way to auoid theſe errors is geometrically demon- 
ſtrated,and out ofthis demonſtrationa Tableis cal- 
culated,and the uſe thereof ſhewed, forthe true and 
eafie dividing of the Meridians in the Chart, both 
generall and particular, into fingle minutes of lati- 
tude, increaſing in due proportion towards the 
Poles, whereto is adioyned, as arifing from thence, 
the Table of the ſeuen firſt Rumbes , ſhewing by 
what points of longitudeand latitude each of thoſe 
Rumbs isto be drawne, from the xquinoiall till 
you come within a minute of the Pole: with helpe 
of which Tables, the Rumbes may in any Charr, 
Mappe, or Globe, much more truly be deſcribed, 
then by thoſe mxzchanicall waies,long fince pub- 
liſhed by Petrus Nonias, ot lately practiſed by ſome 
Globe-makers in England. To which is annexed a 
table ofthe cighth Rumbe, ſhewing thequantitie 
of one degree of longitude atany latitude, in min. 
ſeconds and thirds of one degree of the xquinoRial. 
Which degree of longitude being diuided by z ar 
any latitude,giueth you the number of leagues con- 
tained in one degree of the parallel at that latitude, 
By meanes of this table, the table of Rumbes may 
(according to Stearms way)be more truly and eafily 
made or examined,then by that which he bath late- 
ly ſet foorth, 4 {;br.Geogr. de Hiſtiodromia. After this 
followeth a moſt plaine and ſenfible demonſtration 
of the:diſagreement of the common Sea-chart, and 
of the agreementof the Globe with the Chart be- 
foredeſcribed, the vſe of which Chart is ſhewed in 
the Chapter next following : where alſo (the lon- 
gitudes and latitudes of any two places being gi- 
—_ A 2 uen) 


The Preface to the Reader. 


uen) the way is ſet downe how to finde their di- 
Rance, meaſured either in the ſegmentof the'rumb, 
orin thearch of the great circlethat is drawne be- 
eweene them, both mechanically wigh ruler and 
compaſle, and mathematically by the doctrine of 
triangles ; whereby it may withourmuch difficultie 
be concetued: how Nauigation may by Arithmeti- 
call calculation only be performed without Chart 
or Globe, the longitudes onely and latitudes of the 

laces from whence you come and whither you 
o0e, being firſt knowne. = 3355 
— The ſecond-principall part of this Treatiſe may 
be called Magnetical, becauſe it intreateth of the va- 
riation of the Compaſle, ſhewing how the ſame 
may be found at ſea (the latitude being:giuen) by 
.one obſernation of the Sunnes height,and point of 
the Compaſle whereupon he isat rhe ſame inſtant, 
before or after noone, with helpe of the Globe or 
Aftrolabe : which way of finding the variation. is 
alſo exemplified, witha Table of ſuch obſcruations 
as I tooke bothat ſeaand on ſhore,in rhe voyage of 
the right Honorable the Earle of Cumberland, in 
the yeere 1589. But this way of finding the varia- 
tion, being ſomething tedious, I haue now there- 
fore hereto. newly adioyned the making and vſe of 
the ſeamans rings ; an Inſtrument which long fince 
I deuiſed for the preſent finding both of the varia- 
tion and'time of the day, at one inſtant, cuen- toge- 
ther with- the obſeruation,, without any further 
trouble of vſing any other Inſtrument, or working, 
either mechanicall or Arithmeticall after you haue 
oblerued.. Yet becauſe theſe Rings, and the Globe 


% 
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and Aſtrolabe alſo are ſuch Inſtruments as euerie 
one cannot eaſily haue and vſeat ſea;I haue further 
ſhewed how by the Sunnes point of the Compaſle 
(or Magnetical Azimuth)andal:itudegiuenby ob- 
ſeruation the variation may be found,either mecha- 
nically,with ruler and compaſle, or mathematically 
by the doctrine of triangles,and arithmeticall calcu- 
lation. And ſeeing moreouerthatof late yeeres, di- 
uers induſtrious ſeamen of our nation, haue begun 
to make ſome obſeruation of that new found pro- 
pertic of the magneticall needles inclination,or dip- 
ping vader the Horizon after it istouched with the 
Loadſtone; by meanes whereof, it ſeemeth ſome- 
thing probable,thatſeamen may haue ſome help to 
know their height or latitude in darke and eloudie 
weather, when neither Sunne, nor ſtarres for many 
 daies appeare, to be obſerued : I thought icſhould 
not be impertinent to this place to ſet downethe 
Theorick that hath been deuiſed of this magnetical 
inclination, together with a demonſtration for the 
making of a table thereof, to cuery degree of lati- 
tude, according to that Theorick: to:the end that 
ſuch of ourſea-menas meaneto be diligent obſer- 
ucrs hereof, may make heedfull triall of that incli- 
ning propertie, and compare the fame with this ta- 
ble,in all parts of the world where they ſhall trauell, 
eſpecially in thoſe long voyages to the Eaſt & Weſt 
Indies, and in their Northeaſt or Northweſt difco- 
ueries. Fg | | 
Thethird part may be called Geometrical, intrea- 
ting ofthe Croſle-ſtaffe, and ſhewing how ſuch er- 


cors may beauoided,as hauebecn commonly com- 
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mitted in the vſe thereof,cither by reaſon of the pa- 
rallax,or eccentricitic ofthe eye, or by the height of 
the eycaboue the water, or by the parallax or refra- 
ion of the Sun. And becauſefor finding the quan= 
titie ofthe angle that is to be abated out of the ap- 
parentaltitude of the Sunne or ſtarres,obſerued by 
this ſtaffe, for any height of the eyeaboue the water; 
it was needfull ro know the quantitic of the earths 
ſemidiamerer, concerning which there is great va- 
rictic of opinions amongſt learned authors : I haue 
therefore in this part of this treatiſe now ſhewed di- 
uers wates for the more certaine finding thereof, 
one of which waies I haue alſo for my more aſſu- 
rance exemplified by obſeruation, as meanes and 
opportunitic ſcrued me, neere Pj1mmouth ſound, 
4770 1589. | 

The fourth and laſt part may becalled Aſtrono- 
micall, wherein my chiefe intent was to corre& the 
errors thatarein the ordinary Tables of declination 
of the Sunne.,and fixed ſtarres:To which end there 
is firſt ſer downe atable of the declination of euery 
minute of the ecliptick, in degrees, minutes and ſe- 
conds, calculated for the greateſt obliquitieof the 
Zodiack,as itis found by obſcruation in this age, 23 
degrees, 31 minutes and an halfe. Whereto is ad. 
zoyned the vie thereof for the readie finding ofthe 
place of the Sun by his declination ginen : or con- 
trariwiſe for finding the Suns declination, his place 
being.firſt knowne. After this is ſhewed the way 
and meanes I vied for exact obſerurtion of the Suns 
Meridian altitudes, with a table of thoſe obſerua- 
tions, for foure yeeres together, that ſo the more 
203, certaintie 
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. certaintie might be had ofchedeclinations and pla- 
ces,and conſequently of. thewhole courſe and mo- 
tion ofthe Sunne : and that by comparing together 
fo many obſeruations,the Sunnes eccentricitieand 
apogxum might the more afſuredly be knowne.By 
knowledge whereof,the way was laid open for the 
correing, and true making, of the Tables of the 
Suns middle motions and proſthaphereſes, which 
were neceſlaric helpes and meanes for calculating 
-the Ephemerides'of the Sun there ſer downe : viith- 
out which the regiment or table of declination of 
the Sunne next following(which I may commend 
as free from errorobſcruable at ſea,and ſeldomedif< 
. fering one-minute from obſeruation on land, and 
for which principally all the former paines were vn- 
 dertaken) could nor ſocafily haue been made. Now 
if any ſhall thinke that moſt of this fourth part go- 
ing before this regiment,might.haue been omitred, 
. aSbeing impertinent tothe vic of mariners, and ex- 
. ceeding their capacitie :T'an{were, that it was not 
my purpoſe, neither could I inall placesapplic my 
{clfe ro the moſt part of ſea-mens capacitie,knowing 
many that would not be contentwith this regiment 
alone; but that defired' more to know the ground 
and rootefrom whence this fruit grew : whoſe de- 
ficeI was. alſo willing to farisfie as I could for the 
preſent, having ſeldome had amore inconuement 
"ſeaſon for ſuchapurpoſe; Then after ſome caution 
given, concerning the vſe of this table of declina- 
tion,and the zquationthereof'in places farrediffe- 
ring in-[ongitude from hence, there followeth a ta- 


ble of 32 principall fixed ſtarres about thezquino- 
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Qiall, that haue been moſt commonly knowne and 
obſcrued by ſeamen with their declinacions corre- 
*Qed : and another table of as many more of the no- 
tableſt tarres about the North Pole is thereto an- 
nexed.with thcir diſtances from the Pole, corrected 
alſo and verified by diligent obſeruationon land. 
Totheſc is added a Table ofthe Sunnes right aſcen- 
fions (reſolued into houres and minutes) foreuery 
day of the yeere with the vſe thereof, for finding at 
what houreany of thoſe ſtars: commeth to the Me- 
ridian/at any:timeof the yeere : that hereby the ma- 
riner might fiade at all times, when they come to 
the Meridian.and ſo the eafilier learne to know and 
'obſerue them. Hereunto I haue: newly adioyned 
the deſcriptionandvſe ofan Inſtrument which may 
-not vnfitly be called a Sea-quadrant , whereby is 
ſhewed, how the heightof the Sunne at ſea;may by 
. two: obſeruers,, be much more exactly obſerued, 
ther-byany other. meanes before-publiſhed ::and 
how the height of the Pole may readily be found ar 
anytime of the nighr, by obſeruation of the Pole- 
ftarreand guard, without making any abatement or 
allowance (as the manner hath been) in regard of 
the pointof the Compaſſe, whereupon the guard is 
fituate.Burnow for further ſatisfaction in euery one 
of theſe particulars, I referre the triendly reader to 
the Treatiſe it ſelfe heere following. Which Simon 
Stezins inconfiderate defire of finding fault with my 
tables of Rumbes, hath cauſed meto conclude with 
an Anſwere to him, plainly ſhewing himſclte, and 
Not me, to be inthe ſame fault that he would fiade 
«wthme.:: 5 70 book Honig nf nts 


The Preface to the Readey: 
Tothis treatiſe ( for the benefit of the younger 
2nd ynskilfuller fort of ſeamen) it was thought not 
ynmeete to adioyne the ſhort treatiſe following, 
containing the ſumme of the wholeart of Nauiga- 
tion,ficſt ſet foorth in Spaniſh by Roderigo Samorans, 
and fince tranſlated into Engliſh, by a triend-of 
-mine, forthe benefit of our Nation : which treatiſe 
I would wiſh all them that are but nouices, or new 
beginners in that Art,firſtto peruſe, and vnderſtand 
well, before they come to the reading of the far- 
mer,which (for the reading thereof wah: thegrea- 
ter profit) requireth-ſuch a one as isalreadie zeaſo- 
nably well acquainted withthe rules and principles 
of that Art; which I haue not hitherto knowne' to 
be more brieflyand plainly, noryet \more fully ſee 
downeand publiſhed inany other bookejthen they 
_ are inthat little treatiſe. This notwithſtanding I 
muſt admoniſh the Reader, that inſtead of theiSea- 
chart therein deſcribed;according to the: common 
error, with euall degrees of latitude, he follow that 
mannerof making the ſame, which I haye in the 
former treatiſe ſet downe, Chap.3,4, 5;ands. And 
that in ſtead ofthe rules andallawancesforfiading 
the latitude by the heightofthePole-ſtarre(which 
are many waies, arid much.erroneous) he muſt-fol-- 
low the tables adioyned tothe end of thattreatiſe ;. 
which forany of thoſe 8 poſitions of the gyards;at. 
' which ſeamen vſe to: rake the height of: the Pole- 
ſtarre, doeinany latitude truly ſhewthe heightof- 
the Pole by the height of the Pole-ſtarretruly,ob-- 
ſerued. Which tables.together with ſome others in 
the former treatiſe ; as namely, that of the declina- 
t1ON . 


.T he Preface tothe Reader. 
- tion of euery minute of /the Fclipricke in the 17 
; chapter; roperherwithrthoſeof the ſunnes Proſtha- 
phzreſes, and Ephemerides in the 22 and 25 chap. 
ters,as alſo that of the ſuns declination chapter 27: I 
. couldnot by reaſon of my many diſtractios intend 
to make myſelfe : but wasenforcedto-procure my 
- kind friend M. Henry Brigs to vndertake that labour 
for me**; which notwithſtanding (I perſwade my 
ſelfe) many will thinke might well haue been ſpa- 
-xed; being all vadertakenypon no greater occaſion 
-#her- theerror of -one minute:and a halfe inthe 
-ſunnes greateſt declination, which (by following ' 
the example of Copernicus and others, the chicfeſt * 
Arts:maiſtersin Aftronomie, in not regarding the 
- funhes parallax, whenby his folltiriall altitude, and 
\ the heighrofthe Pole: ſoughtthe obliquiticof the 
' Zodiack,and diſtance of thetropicks) was commit- 
- ted-in thoſe rables in the former edition of my 
* booke of Errors in Nanigation..( ' . . 
 Buthowſocuer I may perhaps-for this nonſe be 
- eenſuted by ſome;of roo muchcurioſitie; yetthis I 
am ſut©of; that all Mariners and Sea-men, and 
: whoſocuerelſe ſhall have occaſion to make vie of 
this'booke;, hate-iuſt-cauſe to:thinke well 6f-my 
bm herein; who would haue ſo much la- 
bour vndertaken, as to haue-all thoſe tables with 
Ker dilip ence newly: calculated throughout :' ra- 
r tli&n'fo ſmall a Gruen that ſhonidin this editi- 
:ot'alfs; paſſeor vacorreed; | This labdurthete- 
fore together-with the:;reft'; n! cp prrnaraty to: -thy 
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RORS IN NAVIGATION 
.CORRECTE D. 


Cuapy, I. 
Faults in the common Sea Chart, with Rumbes expreſſed 
by —_ lines, and degrees of Latitude , euery where 
equall, 


a S the Sea Chart 1s one ofthe 
&, moſt principall Inſtruments 
that Mariners haue for their 
direion in failing, ſo there is 
not any wherein there are ſo 
greatand dangerous errors. 

1 For firſt, what places ſo- Errerin the 

cucraredeſcribed therein, the rm 


length ofthem(from Eaſt to Weſt) hath a greater breadth of 

proportionto the breadth (from North to South) Plz<cs in the 

then indeede it ought to haue (except it be at the car. 

xquinoRial.) And ſo much the more this error 

increafeth, by how much the further diſtant thoſe 

placesare from the zquinoQtal : euen as the pro- 

portionofthe Meridian to the Parallel, increaſeth 

the more,the neerer you come to either Pole;ſo that 

atthe parallel of 60 degrees latitude, the POP 
B 0 


Ercor in find- 
ingoat the 
diflerence of 
longitute by 
the common 
ſea. Charr, 


2 A deteflion of Errors 
of the length to the breadthis twice greater than in- 
deede it ſhould be; and that becauſe the meridian is 
double to that parallel, and ſo in all the reſt,the pro. 
portion ofthe length to the breadth ſhall be greater 
then the trueth,in the ſame proportion, wherewith 
the meridian exceedeth the parallel, 
As for example: inthe common ſea Chart, the 


proportion ofthe length of Friefland,to the breadth 


thereof, is two-fold greaterthan in the globe(which 


ſheweth the true proportion of the length to the 


breadth) becauſe the meridian is double to the pa- 
rallel of that Iland. In the Ilands of Groenlant and 
Groclant, the length tothe bredth hath a foure-fold 


greater proportion inthe common Mariners chart, 
then it hath in the globe; becauſe the meridian is: 


fourcfolde greaterthen the parallel of thoſe places. 
2 The way to finde outthe difference of lJongi- 


tude,by the common ſea Chart,is true at the xqui- 


noctiall onely, and neereabout the ſame may bee v. 
ſed without ſenſibleerror : becauſe there onelie the 
meridian and parallel are xquall. But on this fide or 
beyond the zquinotial there is error committed 
proportionally to the difference of the meridian 
and parallel, thar is, the difference of longitude 
found out by the Chart hath the ſame proportion 
to thetrue difference of longitude, that the parallel 
hath to the meridian. 

As forexample : at the parallel of 60 degrees in 
the common mariners Chart /whercin the degrees 
of the meridians,and parallels are equal)-admit:BD 
be two places bearing each from other ſouthweſt 


_ andnortheaſt, differing in latitudeſo much as. is.the 


arke 
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tn the Sea Chart. 2 


arke ofthe meridian B C, which for example ſake 
we will ſuppoſe to bee one degree, therefore by the 
ordinary Chatrtes North, 
the difference of F” 
Longitude C D, _ | | 
ſhall bee likewiſe | 
one degree : but 
yet in trueth be- P 
cauſe the meridia < 
is double to that 
parallel, and con- ? | 
ſequentlie, a de- E D GC 
orce of the mert- 
dian double to a 
degree of thatpa- 
rallel,therefore B 
differing a de- South. 
oreein latitude from D ſhould bee placed twiceſo 
farfrom C,thatisat A,ſo as A B C may all be coun- 
ted but for one degree of the meridian,and ſo bee e- 
qual torwo degrees ofthe paralle], whereofſhould 
follow that E C ſhould bethe difference of longi- 
tude, that is, two degrees, (as the trueth is in the 
globe) whereas the common Mariners Chart ſhew 
the difference of longitude to bee but half ſo much. 
And yet notwithſtanding it you goe nearer to the 
poles, you ſhal erre by their Chart a great deale 
more,euen as the proportion of the meridian to the 
parallel increaſeth more and more. 

. But thiserror in ſhewing the difference of lon- 
gitude, ſhall yet further appeare by this example of 
Petrus Nenus. 
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4. A deteion of Errors 


In the Mariners Chart, the diſtance betwixt Lif- 
boneand Tercwra, is ſet downe to bee 262. Spaniſh | 
leagues(whereof 17 and one halfe make adegree of | 
the xquinoRtiall, or ofany of the greateſt Circles) 
for ſo much the Mariners doe finde that diſtance to 
be, not onely by eſtimation of the way that the ſhip 
maketh,when they faile from Eaſt to Weſt to that 
Iland,but by another account which is much more | 
certaine ; andthat is this. In fayling from Lisbone 
to Madera, they keepe their courſe ſouthweſt, and 
from this Iland to Terczra, they ſayle northweſt, | 
Now becauſe Lisbone and Terczra haue both al- | 
moſt the ſame latitude of 39 degrees: andin failing 
from northcaſt to ſouthweſt, and likewiſe from ' 
ſoutheaſt to northweſt, you alter the longitude as 
much as the latitude (becauſe that in both thoſe - 
courſes the angle that the way of the ſhip maketh 
with the meridian,is xquall to halfe a right angle : 
and the Iland of Madera hath almoſt 31 degrees and | 
an halte of latitude towards the north, ſo that the 
difference of the latitudes of Lisbon and Madera, as 
alſoof Maderaand Terczra is about 7 degreesand 
5.) Therfore the difference of the longitudes of Lis- 
boneand Madera, and likewiſe of Madera and Ter- 
cxra ſhall be 7 and; of the ſame degrees of the meri- 
dian, both which added together make the whole 
difference of longitude betwixt Lisbone and Ter- | 
cxra,to bee 15 degrees of the meridian, which are e- | 
qual to 262, and one halfe Spaniſhleagues. But in | 
the parallel] that paſſeth by the 39 degree of latitude, | 
wherein (almoſt) Lisbone and Terczraare placed, 
there arc more degrees inthe ſame ſpace, according 
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tothatproportion wherewith the mertdiatris greas 


certhen that parallel, Thereforethe true difference - 
oflongitudeberwixt Lisbone and Terczra, that is, 
the arke of the parallel: or zxquinoctial conteined 
betwixt the meridians of thoſe places ſhall thus: bee 
foundout: - El; 16 arte a > 
' Irisa rule in Geometrie, that the diameters and 
eripheries, and conſequently the ſemidiameters, 


andiikeatkes of circles haue theſame proportions ::: 


.Alfoit is maniteſt thar the fine: of the-comple- 
ment of the: diſtance. of any parallel from the xqui- 
nodtial,is the ſemidiamerer ofthe ſameparallel. - 
Now the diſtanceof the parallel of Lisbone and 
Terczra: from the aquinotial. is -about- 39 de- 
orees, the complement whereof is 51 degrees: wlioſe 
ſineis777which is the ſemidiameter of the forefaid 
paralle, in.ſuch parts whereof rhe: whole ſine con- 
teineth 1000. which isthe ſemidiameter.atthe mes 
ridiani Therefore-by the rule of proportioninues 
ſed; if 262: Spaniſh leagues make 15:degrees tm-the 
meridian,whoſe ſemidiatheter is Toco;parts: then in 
the parallel whoſe ſemidiamerer is-777 -oftheſame 
partes; they. ſhall-make 19.degrees, and 5 parts of 
one degfec;that is, 18-min, and littlemore; which 
(ititbe truethatthecourſe from Lisbone to: Made- 


1ais ſouthweſt;and fram Madera to Tercxra-north- 


weſt -:/ and: that; the latitude; of: Madera is. 31:deg. 
30min: and the:latitude:of Ligbone and: 'Tercgra 
39 deg.)ſhall be the difference of longitude betwixt 
Lisbone and Tercwera!' Whereis 0rielins and Merca- 
tor follojving as itſeemeth themariae Chartes with- 
out cortection in their vaiverſal Maps, makethem 
71 Wh = "= to 


6 A correflion of Errors ; 


to differ in longitude ſcarce 15 de grees of their pa- + 
rallel, as if it were zxquall to the zquinoctiall line, | 
Errorsinthe 9g Moreouer, they are deceived not onely inthe 
lingand fituation ofmany places, which the marine Chart 
> ron By ſheweth to be vnder the ſame Meridian : but alſo.in 
from another the lying, or bearing of other places each fromo- 
inthe com- ther. Forthe Meridian is a certaine rule of the po- 
Chart. ſitions of places. If therefore crror ſhallbee com- 
mitted in thefituation of the Meridian, there muſt 
needes bee error in the inclinations of the other 
rumbes, pointes, or lines of the Compaſſe. And 
therefore not euery inclination, or reſpetiue poſt- 
tion of place to place,which is ſetdowne inthe ma- 
rine Chart, istobe taken for true: but that poſition 
or inclination onely, by which ſome haue failed 
from the one place to the other. This may be ſeene 
in ſayling to India. For the marine Chart. placeth 
that promontorie of Africa, called the promontorie 
of 3 pointes, being in latitude towards the Noith, 
4'degrees and one halfe, and the Tlands of Triſtan 
acugna (which haue 36 degrees of Southern lati- .. 
tude)vnder theſelfe lame Meridian : Alſo the;ma- 
rine Chart ſheweth the. diftance betweene theſe 
Tlands and the promontorie of Good Hope, to 
bee- almoſt 400 leagues : both which notwith- 
ſtanding cannot ſtand together. Forif all the ſhore 
from-the promontorie of'3' pointes vnto the pro- 
montorie of Good Hope berightly defcribed, and 
the promontorie of 73 pointes alſo lie vnder the 
ſame Meridian with thoſe Tlands; the forefaid di- 
ſtance muſt needesbe much lefle : Butif it benot 
teſſe,it cahnotbee that they ſhould haue the ſame 
. | Meridian 


FI 


inthe Sea Chart. 7 
! Meridian with the promontorie of z pointes, but 
muſt needs bee moreto the Weſtward. Hereof it 
commeth that the Mariners are very oft deceiued, 
when they go from one place toanother, following 
that direction which the fea Chart ſheweth them. 
Which place when they finde not by that courſe, 
they thinke that the cauſe of that erroris either ſome 
ſwift current of the Sea, that carrieth them another 
way : or elſe the declination of the poles of the 
Loadeſtone, from the true poles of the world: al- 
though (perchance) they erred onely becauſe they 
knew not how thoſe places did beare one from a- 


nother. 
Neither are they onely deceiued in that, be- Error in fee- 


cauſe they thinke thatthe ſea Chart can ſhew the (i- "38 0fplaces 

tuations of all places: but alſo becauſe that when common ſea 

they will tranſlate the ſea coaſtes out of the Chart oqarray 

into the Globe, they doe it, hauing reſpe& onelie ©5905 

to the numbers ofthe degrees of longitude, and la- 

titude found therein ; and no otherwiſe then when 

they ſet the fixed ſtarres into a cceleſtiall globe. So 
 itcommeth to paſſe, that not onely thoſe errors are 

committed, which doe neceſſarily ariſe out of the 

common ſea Chart : but other errors alſo which 

might be auoyded.if they firſt turned into degrees, 

thoſediſtances of Longitude which they hauetruly 

knowne, andthen followed the Longitudes and la- 

titudes of places. (Th. 

5 Inſhewing the diſtances of places, there is as Error inſhew- 
great error committed, as in any oftheformer. For = _— 
example : If you imagine 2 ſhips to bee ynder the in the com- 
#quinoctial 100 leagues aſunder, and that cach of ——_my 

B 4. them * * 
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_ themſhouldfoyle fromthencedue North or Sourh | 
vader his Meridian, vntillithey come to the paraltcl 
of 60: degrecs latitude : they ſhould bee there but 
onely 50 leagues diitant, becauſe atthar parallel the 
Mcridians are diſtant but balte ſo much one from 2. 
nother, as they were at the xquinoctial as it may 
moſt manifeſtly appeare by the globe: and yer the 
Chart will ſhew, that thoſe two ſhippes haue the 
elte ſarae diſtance of 100 leagues, being vnder the 
paralle] of 60 deg. which they. had-betorce, when 
rhey were vnder the xquinoctiall line, 
Errorin kee” © , Theres yetanothercrror remaining (though 
ping alwaies | = pk 
thefame poine all the former were auoyded) which ariſeth hereof, 
ot the Com- becauſethat by the direftion.ofthe Compaſſe they 
alle." bend; and turnethe ſhippe, in ſuch ſort, that they 
conſtraine it alwayesto make the ſame angles with 
the Meridian. As when they faile from Vſhent to 
Cape Raſo, both lying ynderthe ſame parallel, they 
guide the ſhipin ſuch ſorte, that it maketh alwaies 
rightangles with the Meridian, and ſo holding on 
their-courſe due Weſt, they keepe themſelncs al- 
waies vnder the fame parallel ; whereas notwith- 
ſtanding, thereisa more certaine courſe, whereby 
they may goe from one place to:another without 
that lofſe of way, which they muſt needs make that 
keepe themſclues alwaies-vnder the ſame parallel. 
../Thereis moreoucr another. commoditie-in'this 
kinde of failing, that we may tinde eucry day by: a: 
-- more certaine-accompt what way wee haue made, 
andknow in what place weare. | | 
Butthis wayis notto- beedefined by any of the, 
_ teflercircles,but by a_great. Circle which is robee |» 
235 4 drawne 
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drawne by thoſe two places: and the arke of that 
reat Circle conteined betwixt the ſame places is. 
lefle then the arke of the parallel which lieth be- 
rweecne them, as may be conciuded by an cuident 
and neceſſary reaſon out of the principles of Geo- 
mctrie : much likeas aſtrejghr line is ſhorter then a 
crooked, both being extended betweene the ſame 
pricks. Therefore this commoditie is allo here- 
unto adioyned, that in ſayling by a great Circle, the 
way is moreſhort, and compendious. Bur he that 
entteth into this courſe of ſayling,, maſt know, that 
he muſt often change the point of the Compaſle 
whereupon he guideth the ſhip, becauſe of the ya» 
riable, and inconſtant inaxqualitie of the angles, 
which that great Circle maketh with cuery new: 
Meridian, Of which angles the inuention indeede 
(by the Chart eſpecially) is very ſubtile, and con- 
ſiſteth herein (to wit) in knowing how much ſuch 
kinde of angles doe decreaſe,or increaſe as the ſhip. 
eoeth forwards. And hethatſo ſhapeth his courſe, 
20erh the ſtreight and neere{t way. Otherwile it can- 
notbethata man ſhould keepeaſtreight courſe, ifhe 
thall:continually follow oneand the ſame point, or 
line of: the: Compaſſe,: (except” hee: faile vnder a 
Meridian, or 'ynder. the zquinoQtiall line : ) but: 
hee muſt chaunge the point-of' the Compaſle ſo 

often as that (treight courſe ſhall ſenſibly require; 
And therefore it cannotbeeby any meanes that. 
the Mariners, when they goe perpetually towards 
theſame part of the world, keeping the ſame angle. 
of poſition in reſpec of the Meridian, or the fame. 
> point: 
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point of the Compaſſe; ſhould goe the ſhorteſt and 
neareſt way. 

This kind of fayling vnder a great Circle, is of 
eſpeciall vic in our northerne Nauigations, for the 
diſcouery of the northeaſt or northwelt paſlage : 
which as it may moſt eaſily be performed by help of 
an hydrographicall globe, with the heliſphericall 
lines drawne thereupon: ſo for them,thatliſt not be 
troubled with the comberſom carriage and charge 
ofthe globe,it may be done (ina manner) with no 
leſſe facilitie by a nauticall planiſphzre, made after 
the proieQion of Gemma Friſe his aſtrolabe,where- 
of more hereafter when God ſhall giueleiſure. 

Theexpreſ©- There be ſome allo that holdit for erroneous, that 
Sir the rumbes in the mariners Chart ſhould be expreſ- 
cighelincs de- {ed by right lines,and conſequently that the meridi- 
tended:which ans ſhould beparallels,or xquidiſtant euery where ; 
ome hold for hich becaulſc itis butbarely affirmed,and thecon- 
trarie maybce prooued, as well as thateach rumbe 
except the rumbe of North and South maketh - 
quall angles with euery meridian : wee hold itnot 
onely as true,but alſo as moſt meete 8 commodious 
for the Mariners common vſe, that the meridians in 
the ſea Chartſhould bee cuery where zquidiſtant 
each from other,and conſequently that the rumbes 

ſhould be ftreight lines fortheſe two cauſes. 

_ Firſt becauſe the rumbes or points of the Com- 
paſſe may ſo moſt eaſily bee drawne inthe nauticall 
Planiſphzre, onely by a ſtreight ruler: For ſeeing 
thatany oneand theſamerumbe (ſauing onely the 


rumbe of Northand South, which is all one _ 
e 
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the Meridian) maketh alwaies xquall angles with 
euery meridian,without either ſenſible, numerable, 
or meſurable, though not without intelligible errox 
(for indeede thoſe angles are leſle and lefſeas they 
come nearer to the pole, much like asthe angle of a 
litle ſemicircle is lefle then theangle ofa greater ſe- 
micircle) all the rumbes muſt needes bee ſtreighe 
lines; ifthe meridians be xquidiſtant and rightlines 
by the 27 and 28 prop.1.Enclid. 

Secondly the reſpeCtiueſituation ofany place to 
otherin the Chart (which they commonly callthe 
lying of bearing ofone place from another accor- 
ding tothe points of the Compaſſe)may moſt eaſily 
beknowneby the nautical, Planiſphzre with right 
lined rumbes and zquidiſtant meridians. Forthat 
rumbefrom which both placesare equidiſtantſhew- 
eth how thoſe two places lye one from another. 

And for theſe two cauſes offo great facility, both 
in the making,and vſing ofthe mariners Chare with 
xquidiſtant meridians,and ſtreight-lined -umbes, it 
ought to be preferred before any other inſtrument 
heretofore publiſhed to. that end for the common 
vie of the mariner, at ſea eſpecially. And though the 
olobe be comended by ſome as moſt abſolute and' 
perfec for all courfes and' climates whatſoeuer: yet 
for the chargeablenes thereof, troubleſome carriage,. 
ſtowage and tzdious viage for the moit part in na- 
uigation, following'any other courſe ſaue Eaſt or 
Weſt, North or South : it will forthe moſt part bee 
found ynmeete and comberſome,and noting ſo fit 
and readic for the mariners common yſe at{eaas the: 


nautical planiſphzretrucly made. 
| How 
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Cuas. I. 
How the former errors may be auoyded. 


zz Heſe errors notwithſtanding they 
a2 hauc beene much complained of 
YE by diuers, as namely by Martine 
\<| Corteſein his third booke, and ſe- 
EI} {E434 condchapterof the Artof Naui- 
gation, butpecially by Peirus No- 


zius in his ſecond booke of Geometrical obſeruati- 
ons,rules,and inſtruments : Andalthough Gerardus 
Mercator in his vniuerfal Mappe of the world {ce- 
methto correc them, by making the diſtances of 
the parallels greater and greater towards the poles : 
yetnone of them teacheth any certaine way how to 
amend ſuch groſle faults, whereby the Mariner may 
bee deceiued many times an whole point of the 
Compaſle,yea ſometimes two! or three;points and 
more, in iudging by his ordinarie Chart how one 
place beareth from another : eſpecially if hefaile far 
northwards,or ſouthwards, whereby we may ealily 
ocfle, how indire&t a courſe heſhall:make tg come 
to the defired hauen, that ſhall follow ſofalſe and er- 
roneous direction with great danger (at the leaſt) 
many times to loſe ſhip, goods, lives andall. -. - 
'Thefountaine of all theerrorsafoicſaid (the laſt 
onely .excepted) is in” the: very: foundation and 
groundworke of the Mariners Charr, thatis, in the 
firſt Geometricall lineaments thereot: namely, be- 
cauſe the meridiansare notrightly diuided, (the di- 
uiſfions being euery where xquall:) northe parallels 
rightly 
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rightly drawne(hauing in all placesthe ſame diſtan- 
ces each from other that the meridians haue at the 
#quinoctial : ) Whereas the ſpaces betwixt the pa- 
rallels ſhould increaſe more and more as you goe 
from the xquinotial towards either ofthe poles, 
which Martin Corteſe alſo noteth in his 3 booke and 
2 chapter ofthe Art of Nauigation. Buthe omit- 
teth that wherein all the difticultie lieth, that is, how 
much, or in what proportion thoſe ſpaces ſhould 
increaſe. Which, that it may the betterbee percei- 
ued.I thinkit not vnmeete firſt to ſhew by what kind: 
of proieion(or extenſion rather) the nauticall pla- 
niſphzre may not vnfitly bee conceiued to bee geo- 
metrically made, afterthis manner. 

Suppoſea ſphzricall ſuperficies with meridians, 
parallels, rumbes,and the whole hydrographicall de- 
ſcription drawne thereupon, to bee inſcribed into a 
concaue cylinder,their axes agreeing in one.. 

Let this ſphericall ſuperficies ſwel like a bladder, 
(whiles it is in blowing) wi ran alwayes1n-cuerie- 


' part thereof (that is, as much in longitudeasin lati-- 


tude)till itapply, and ioyne it ſelfe (round abour,, 
andal[alongft alſo rowardes either pole) vnto the: 
concaueſuperficies ofthe cylinder: cach parallel vp-. 
on this ſphzricall ſuperficies increaſing ſuccefſiuely 
from the xquinoctiall towardes citherpole, vntill it- 
come to bee of zxquall. diameter with the cylinder, 
and conſequetitly the meridians ſtilwidening them-- 
ſelues.tilthey come to beef far diſtant euery where 
each from other as they are at the zquinotiall.. 
Thus it may moſteafily be vaderſtood,howa ſphz-. 
ricall ſuperficies may (by extenſion) be made a cy-- 

lindricall;. 
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lindricall,and conſequently a plaine parallelogram 
ſuperficies ; becauſe the ſuperticies of a cylinder is 
nothingelſe but a plaine parallelogramme wownd 
about two zquall xquidiſtant circles that haue one 
common axtree perpendicular ypon the centers of 
them both, and the peripheries of each of them x- 
qualltotne length of the parallelogramme as the 
diſtance betwixt thoſe circles, or heightof the cy- 
linder is xquall to the breadth thereof. Soas the 
nauticallplaniſphzre may be defined to benothing 
elſe buta parallelogramme made of the ſphericall 
ſuperficies of an Hydrographicall globe inſcribed 
Thedefiniti- into a concaue cylinder, both their axes concurring 
_ _— inone; andthe ſphzricall ſuperticies ſwelling in c- 
ſophzre. uerypart equally in longitude and latitude, till c- 
uery one of the parallels thereupon be inſcribed in- 
to the cylinder(each parallel growing as great as the 
xquinotial :) or till the whole ſphericall ſuperfi- 
cies, touch and apply irſelfe euery where to the con- 
cauitic ofthe cylinder. 

In this nauticall planiſphzrethus conceiuedto be 
made,all places muſt needes bee fituatein the ſame 
longitudes, latitudes, and directions or courſes, and 
vpon the ſame meridians, parallels,and rumbes,that 
they were inthe globe, becauſe thatateuery poynt 
betweene the xquinoQtialland the pole, wee vnder- 
ſand the ſphwricall ſuperficies whereof this plani- 
ſphereis conceined to be made, to ſwell xqually as 
much in longitude as in latitude (til it ioyne itſelfe 
ynto the concauitie ofthe cylinder, ſoas hereby no 
part thereofis any way diſtorted or diſplaced out of 
his trueand natural ſituation'vpon his Is 

rallel, 
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rallel;orrumbe, butonely dilated and enlarged, the 
meridians alſo, parallels, and rumbes dilating and 
enlarging themſclues likewiſe, at eucry point ofa» 
titude inthe ſame proportion. | ne 

Now then let vs diligently conſider of the Geo- 
metricall lineaments, that is, the meridians, rumbs, 
and parallels of this imaginary nautical planiſphzre, 
that we may in like manner expreſle the ſame in the 
mariners Chart. For ſo vadoubtedly we thall have 
thereina truc hydrographicall delcription of all pla- 


ces,in their longitudes, latitudes,and.directions, or 


reſpeRiue ſituations each from other according to 
the points of the Compaſle in all things correſpon- 
dent.coche globe, without either ſen(tble, or expli- 
cable crror, | 

Firſt therefore in this planiſphzre, becauſe the pa- 
rallcls are euery where zquall each to other(for cue- 
ry one of them is xquall to the xquinoctiall 'or cir- 
cumference of the circumicribiag cylinder)the me- 
ridians alſo muſt needs be parallel and ſtreight lines: 
and conſequently the rumbs(making zquallangles 
with every meridian) muſt likewiſe be ſtreight lines. 

Secondly, becauſe the ſphwricall ſurperficics 


whereofthis planiſphereis conceined to bee made,. 


ſwelleth in euery part thereof xqually, that is, as 
much in latitude, as in longitude, till itapply irſelfe_ 
round about, to the concauitie of the cylinder : 
therefore at; eucry, point 'of latitude in this-plani- 
[phzre,a partof the meridian keepeth the ſame pro. 
portionto the like part ofthe parallel, that the like 
partes of the meridian, and parallel haue-cach to,0- 


Werin the globe, withoutany cxplicable error. - 
T6 Now: 


27.Prop.1; | 


Evclid 17+ 
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Now becauſe like partes of wholes keepe the | 
ſame proportion that their wholes have, therefore 
the like parts of any parallel and meridian. of the - 
globe,haue the ſame proportion that the ſame pa- | 


ralleland meridian haue. 
For example ſake, as the meridian is double to 
the parallel of 60 degrees, fo a degree of the meri- 


dian is double to a degree of that parallel, ora mi- | 


nute toa minute &c.and what proportion the paral.- 
lel hath to the meridian, the ſame proportion haue 


their diameters and ſemidiameters each to other, 


26.18.C.2.6.15 R474. 
Butthe ſine of the complement of the parallels 


latitude, or diſtance from the zquinoGtiall,is the ſe- | 


midiameter of the parallel ; 


4 
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As here you ſee, «e thefineof 4h the comple- 
ment of 4f the Jatitude or diſtance of the parallel 
«6 cd, from the zquinoGial, is the ſemidiameter 
ofthefame parallel 'a6 cd. 


whok 
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Andas theſemidiameter of the meridian (or the | 
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whole ſine) is tothe ſemidiameter ofthe parallel, ſo 
is the Secans, or Hypotenuſa of the parallels latitude 


(or of the parallels diſtance from thexquinoctial)to 
the ſemidiameter of the meridian, orto the whole 
ſine; as f+(thatis) 4 #, to 4 c (thatis )g2 &;lo is 7h, 
tokf. 
- "A in this nautical planiſphzre, the ſemi- 
diameter of each parallel being equal tothe ſemidia- 
meter ofthe zquinoctial (that is) to the whole fine; 
the parts ofthe meridian at euery point of latitude 
muſt needs increaſe with the ſame proportion wher- 
with the Secantcs of thearke, conteyned berweene 
thoſe points of latitude and the xquinoctial doe in- 
creaſe. | 

Now then we hauean cafie way laid open for the 
making ofatable (by helpe of the Canon of Trian- 
ples) whereby the meridians of the Mariners Chare 
may molt cafily and truly be diuidedinto parts, in 
d - proportion from the xquinoctial towards either 

ole. 

For (ſuppoſing each diſtance of each point of la- 
titude, orof cach parallel from other, to conteine ſo 
many partsas the Secans of theJatitude of each point 
or parallel conteineth) by perpetuall addition of the 
Secantes anſwerable to the latitudes of each point 
or parallel vnto the ſumme compounded ofall the 
former ſecantes, beginning with the ſecans of the 
firſt parallels latitude, and theretoadding the ſecans - 
ofthe ſecond parallels latitude,and to the ſumme of 
both theſe adioyning the ſecans of the third parallels 
latitude, and ſo forth in all the reſt, we may make a 


_ table which ſhall truly ſhewthe ſeions and points 


C of 
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of latitude in the meridians of the nautical plani- 
ſphere : by which ſeRions, the parallels areto bee 
drawne. 

As in the table following, we make the diſtance 
of each parallel fromother,to be one minute:and we 
ſuppoſe the ſpace betweene any two parallels each 
next to other in the planiſph#re to conteine ſo ma- 
ny parts as the ſecans an{werable to the diſtance of 
the furtheſt of thoſe two parallels from the xquino- 
Rial, and ſo by perpetual addition of the ſecans of 
each minute to the ſumme compounded of all the 
former ſecants,I make the whole table. As for exam- 
ple, the fecans of one minute is ro, 020, 000, which 
alſo ſheweth the ſeion of one minute of the meri- 
dian from the zquinoGtiall in the nauticall plani- 
fphzre. Whereunto adde the fecans of 2. minutes, 
 thatis 10, 000,002, the ſumme is 20,000,002.which 
ſheweth the ſection of the ſecond minute of the me- 
ridian from the xquinoctial, in the planiſphzre : to 
this ſummeadde the ſecans of 3. minutes, which is 
Io, 000, 004, the ſumme will be 30,000,006. which 
fheweth the ſefion of the third minute of the 
meridian from the zquinoctial : and ſo forth in all 
the reſt : ſauing that in this table we haue of purpoſe 
omitted in euery ſecans the 3 firſt ciphers nextthe 
right hand : not only for the caſter, but alſo for the 
truer making of the table, becauſe that indced, at e- 
.uery point of latitude, a minute of the meridian in 
this nauticall planifphezre, hath ſomewhatleſſe pro- 
portion to a minute of the parallel adioyning to- 
wards the xquinoRial, then the ſecans of that paral- 
lels latitude hath to the whole ſine. But in this table ir 

| was 
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was thought ſufficient to vie ſuch exaQnes as thae 
thereby (in drawing the lineaments of the nautical 
planiſphzre) ſenſible error might be auoided. He 
that liſteth to be morepreciſe may makethe like ta- 
bleto decades or tennes offeconds out of Teachimmns 
Rhaticis his Canon magnus trianzulorum. Notwith- 
ſtanding the Geometricia that deſireth exact trueth, 
cannot be ſo ſatisfied neither, for whoſe ſake and 
furtherſatisfaction, I thought good to adioyne alſo 
this Geometrical conceit of diutding a meridian of 
the nautical planiſphzre. 

Let the zquinoRtial and a meridian be drawne 
vpon a Globe: Letthemeridian (diuided into de- 
grees, minutes, ſeconds, 8c.) roule ypon a ſtreighe 
line beginning at the zquinoCtial, the Globeſwel- 
ling in the meanetime in ſuch fortthat the ſemidia- 
meter thereof may be alwaies zqual to the ſecans of 
the angle, or arch conteined betweene the zquino- 
Rial and ſemidiameterinſiſting at right angles vpon 
the foreſaid ſtreightline : The degrees, minutes, ſe- 
conds 8&c.of the meridia,noted intheſtreightline,as 
they come to touch the ſame, are the djuiftons ofthe 
meridian inthe nautical planiſphere. And this con- 
ceit of diuiding the meridian of the nautical plant. 
ſphere may fatisfie the curious exanes of the Geo- 
metrician : but for mechanical vſe, the table before 
ED (which hecrenow followeth) may ſut- 

CE. | 
This Table (ſeruing principally for the true diui- 
ding of the meridians of the Sea Chart, in ſuch ſort 
that in any part thereof, a minute of the meridian, 


ſhall haue the ſame proportion toa minute of the 
C3 parallel 
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parallel thereto adioyning thatit hath in the globe) 


” 


may not vnfitly be called, 4 Table of Latitudes. 
- Foras in Geographie,the latitude of a placeis no- 
thing els but the ſhorteſt diſtance thereof from the 


quinoRtial line, meaſured vpon the conuexitie of 


the earth or ſea in degrees and minutes; and there- 
fore Tables containing ſuch diſtances are ordinarily 
called tables of latitudes : So this Table,ſhewing the 
diſtance of euery minute of a meridian in the Sea 


Chart from the xquinoRiall line thereof towards 


the North or South, in ſuch equal parts whereof one 
minute of the zxquinotial is ſuppoſed to containe 
Io, 000,Mmay with like reaſon, by a certaine analogie, 
and reſemblance it holdeth with the foreſaid tables, 
bevery well called, 4 T able of Latitndes of enery minute 
of a meridian of the Sea Chart, in ſuch parts whereof each 
minute of the equinoitial containeth 10,000, 

This Table is diuided into three colummnes;.wher- 
of the firſt containeth, in the head thereof the de- 
grees, andin the reſt of that columne, minutes of a 
meridian ofthe nauticall planiſphere,beginning. at 
the xquinodtial line. In the ſecond columneare pla- 
ced equal parts of the ſame meridian,beginning like- 
wiſe to be numbred from the xquinoctial (of which 
parts each minute of the zquinoctial is ſuppofed to 
containe 10,000)and ſheweth how many of theſe 
parts each minute of latitude in the Sea Chart muſt 
be diſtant from the xquinoQiall. The third columne 
ſheweth the differences of the numbers ſet downe 
intheſecond columne. 


The fe hereof followeth after thisT able. 
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fo Degr. 
S p ” res of l[o HDegr. _, 
Y Halparts of «| Difference 3; Ti > w—— | 
X: meridian,cc, equal parts "IF [Equal PATHS of 6 Difference of 
mmm * [[ meridian, c, [equal 
O Co ooa= — qual parts. 
L I0,000 IO0,000 50 5 00,000] =_—_— 
1.20000 I0,000{[|2.| 31 You IO,000! 
3 3 0,000 T 0,000 32 $20,000 ; 0,000 
4 40,000! I0,000 33 530,000 &5 O00 
5 FO,000 I 0,000 3 4 340,000 T 0,000 
bp” I 35 350 I0,000| 
4 70,000 I0,000; 30 D. "00g 10,000 | 
_3 0,000 T0,000 : £ 370,000 - 0,000 
| 9 90,000 I9,000|[2% 380,000 : 2000 
a+ TO00,000 I9,000j!32 390,000 2000 
22 TI ©O,000 T 0,000 * 400,000 I0,000 
[12] 120,000 12900 #T/__410,000| T0,000 
— A ea 
I3l 130,000] T10,0001/#2] 420,000j——22:200 
[24[___140,000] 19,000[/#3] 4390007 19,000] 
| —— 
"0 I60,000 : 0,000 p4 450,000 = 92:900 
ho pn »000 I0,000 - 460,000 5 ©,000} 
[78 I 80,000 IO,000| || 479,000 0,000 
[21] - 2T0,000|——12.000[[=|__ $29,902] * 19,091 
22] 220,000) TIo,000!//.] $Ilo,003— 2901 
I 
25] 250,000 I0,000///# 549,005 —<N 
26] 250,000 To,000[/?3I] F509,007 T0,001 
p, 
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[T Der. FT I Dc Ps IF] 
'D Equal parts of a e[ Difference 6 of | 8D Equalp parts ; of a Difference of 
If meridian. |rqual parts, RE [2eridian, fc. qual Parts. 
0] 600012 ==130| $900,070 mins = 
I] 61ojoil3| T2%0I11 $10,072} £9903: 
_2] 620,014 Te ns 32]___920,076| $0,903] 
31 630,015|- roaorl[331 930,079 0,003 
| 4 640,016 O 34 940,082 IO0,003 
5|__650,017| T0 001 35|___950,085| 19,003] 
| 6] 660,018|— 136] 960,089 ———2293| 
8 680,020! 10,001 28 980,095. I0,004) 
EFT ea ext I'O,002j—| ſe I0,004 
4 090,022 7 159] 990,099| % "a 
IO]  700,024|. _ 2222110] 1,000,103] 19,004} 
IF] 710,026 Ws 41|__I,010,107] 10,994} | 
[12 | 720,028 ——— 42 | I,020,111|——=22 
[13] ' 730,030 10,002/11>] 1,030,115| ©: 19,904 
14 740, 032 2] A | [44 __ E,040,I19 10,004 
5 750, 034|—=—= a5 1,050,123 _— 
[16] 760,036] T9002/l6 1,060,127, 10,004 
17]___779,038 DS 147]___1,070,131 10,004 
18] 780,040 ————||48| 1,080,135 ——2% 
{I9] © 790,042] > 2/149] 1,090,140 19905, 
20] © $00,044 Rn 50! __ L,I00,145]; TI9095} 
WM 7 Sro06 ——= 1, 0M 
122] 820,048 TO-202\152| 1,120,155 19,005 
23] $30,050 wag 53j_ 130,160! I0,005 
24 | 840,052 —— 54 I,F 40, I65 ——h 
12'5]: | 850,055 003 55] TI,I50,170| IO,005.; 
[26|__ 860,058] T20031155! 1,160, ,175 T0,005 
1 T Ban neCt_ 0003 I0,005| 
127] $870,061 21157] 1,179,180|——2 
28| 880 ,064 |. I0,003 58 — T4180. I85| IOQ,005] 
29 899,067 - 59|_ 1,190,190] 19,995 
Eked 299,070, —=Sl|sol- I ,200, 96 ———=*| 
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[2 1 Degr. T2 Degr. ETOP T 
R Equalparts ofa Difference of |S Equal parts of al 75" annoy 7 
ST meridian, |:qual parts. [> meridian,G-C. _ :qual _ 
ol Taoo,196/===1tz0 1,500}416 - 
1} 1,210,202 LTY 21) 1,510,425| 50,009 
2 1,220,205 ws. 32]__1,520,434| 10.099 
3] 1,230214|————|33] 1539443 "Faro 
| 1,240,220] I299611;4) 1,540,453] 19916 
| - 1,250,226 35] 1,550,406 hs 
3-7 = = Dn |: T _— wn ——_ 
7 b | RF 5 5 WEIS FE 
7| 1,270,238 L000 27 1,570,483 19010 
Þ 13244) 1909954) r5hog| 1ooro 
For "E036 ——|[39] 1,590,503: Wn 
Io| 1,300,258] 19997 ;ol © 1,600,413|. 19989 
11] 1,310,265] 70007141] 1,619,523 x ded | 
72] 1,320,272|—700071 142] 1,020.53 —Toprr 
I3] 1,330,279 has 43] 1,630,545 SIN 
14| 1,340,286 gn. 44} 1,640,556 nga boy 
IIs] 1,350,293 —F———l|45] 1:650,567|——"Too7 
I6| 1,360,300j T2907 364 1,660,578): M2051 
10,00 IO,OLI 
17). LI7OgO7 10.008 £7]. OR IO,OL1 
i1g] 1,380,315 : al 148 I,680,600, - 
11 by” Tr 220 I0,008 (5 I.710 G36 IO,O12} 
b 3 RE | J b J ES 
2 rhoger| Tooele] 1.720048] 001 
227 L420; ; : 
RE a= ere 
25] 1,450,371 19.0081 1,750,684 19972 
26|_ 1,460,380] 1299955! 1,760697] 1912 
27] 1,470, 359 TT Os $7 OT ORE - = 
28]. L420. 298} - 900 58 I,780,723 IO,O013 
Pr I0,009] |— IO,OI3 
30 1,500,416 |- = ——[]ÞO| ' I ,800,749|— S_— 
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Canal parts of 4 Difference of S [£48 parts of D:fference of 
meridian. 0+ equal parts« 8 woridian,e ce (9197 pAri%e 
1.$10,762\ 2,111,238 Lon 
a\ 1,820,770 2,121,257 10,0197 
EL__—_—. SRI EP" 10,019 
E: ba 1,830,790 oa 2,131,270 cog _ O19 
| 4 1,840,804 2,141 295 10.019 
5 1,850,8T5| 2,151,314 ade 
"6| 1,860,832|— 2,161,333 joolg 
7 1,870,846 2,171,352 10 020} 
$\ 1,888 $60 92,181,372 , | 
"9 | 2,191,392 L029 
b, þ] 
10] 2,201,412 _ ; 
II\ 2,211,432 }O2 
T2 1,920, 20 2.221,452 : TOES | 
Ir ley 2234) 10,021) 
13 2,231,473 
Retr 
—” TH _—_—_— 10,021\ 
— RR ; 


"of T able ef T atitudes Oe = 
Deor. "I 
DDE api" 
LD — a ﬀ 7 wal parts. 
ar yt meridian 6c: IP" 

O ertdian, Cc: | —— 
| ——= = 10,031 

I 2,41 IL 07 I0,03 L 
2 | 2,421,902 0,031 

Z 2,431,92/ 10,032 
i 2,441,952 10,032 

5] _2:45797 10,032 
6) 2,462,002 10,032 
2,472 027 0,026 g 10,033 

$| 2,492,053 10,026] —_ 50.033 
10] 2,502,105 IO, "026 10,033 
11 2,512,131 10,026||— ot 
12| 2522157} ' 10,027 10,934] 
12} 2,532,194 10,027 : 10,034 
14|__2-542-217] _19927\<t 2, —10,034 
I5 2,552,238 10,027 10,034 
16 2,562,265 10,028 7 IO ,03 5 | 
I7] 2,572,295 2 - ——o 
13| 2,582,321] , 10,028 49 10,035 
19 2,592,349 10,028||co| 2,903,329 10,035 
5,46. YM 2,602,377 ___ 10,028 | 2,913,364 10,036 
21] 2,612,405 10,029\\:21 2,923,400 10,036] 
122 2,622,434 10,029 2 2933430 10.030) 
2.3 2,032> 403 10,029 _ 2,943,472 | 10,036] 
24 2,642,492 0,029 2,953.50, 10.037 
EET 100395 973.582 —10037) 
27\ 2,672,581 10,030 2 983 519] 10,037|: 
a$f 2,652.07." 10030] 5g| 29933655] 10,038} 
29] 2,692,641 1003015 2,003. 694 ——— BATES 1h 
20) T0207 TT err 


———v_J_— 


of 1Tabls af by atirudes Cc: 


CU ———_ 3 


5 Degr. Its 5 Degre : 
| S Equalparts rofa Difference of [| = Equal pa parrs of a Diference of of 
LE I meriaran, &c. [qual parts, ' [eridian, &c. |-qual parts, | 
Of 3:003,594 ——E[30| 3,30 ; 81 —_ 
I| 3,013,732| - $0,038} 3 Tas 10,046 
[ 3 5,053.808| 12938 zl 2,235 080(—22947] 
| 4] 3043,847 1 1059 $345,134 10,047 
5] 3,053,886 ws. 3,255,181 I0,047 
j 1 3:063,925|— —_ 39 3:365,228|— 12947 
| 3073965} _ $537 5-276] © £2048 
_8 __ 3,084,005 | —_— -- 233 85,2 24 I0,048 
{91 3094045 Ut 16 | je 3:395.272[——120948 
IO] 3,104,085 10,040; 3:405,421 I0,049| 
EL 3.114.126 Tet __3:415,470] J9049| | 
I2] 3,124,167 | —— 3425519 |—— 12249] 
ir] I0,04 1! TEIN II ED T . | 
[95342989 oo 3-435,568| 19-949 
4 — 3144249 rota 3>445,618 IO,050 
5 aiagagt|— Oni as" 3455,695| 12250 
[7] 3164333] 75721146] 3:465,718] 10,050f | 
T7 321744375 _— _ 3»475,769 TO,05T} | 
BY Bet ——Looxg 49] 3-485,820(——129 
T9] 3,194,460 _ 3:495,871] T0051 
20| 3,204,503 OO [5o|_ 3,505,922 IO,052 
2 I 332 I 4,546 . 5 3,515,975|— IO,052 | 
22] 3,224,590] 12044 3,526,027] - 10,052] 
10,044 5, 14 
23]|_ 3234,634 : _ 3,536,079 0,052 
EF 1 ws 10,044 ME. ore E ame IO O53 
> 3244678 To _: 3,546,132 |—— at ed” > 
25 | 32254,722 1 3 44 3556,I85 IO,053 
26] 32264767] 1 -t51156|__ 3,566,238] 19.053 
27] 3:274,812|—2 Econ 
| 28] 3,284,857 | 10,045 3,586, IO ,054/ 
224.3294002] On HlleD 3.595.400 I0,054| | 
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[6 6 Degr- [16 D: TiC 

Equal parts 0j'# ference of i| & | Equal part? of 4 
'S om ridian, 6: equal parts: IÞ Q merietanG "Co 
_ —_ __——— | 

of 3,606,455 ———— 908,2411 

i{ 3,616,510 pgs 31) 3,918,306 
4 126595 19902433943 

3 32 Z 3 p by | 
3) 3,646,677| — 24) 3,948,502 
"1. 30ICH32 2.656733 10,056||2> 35|__32955.50 
| 6 726673910 10,0 3,968,634 

7 3,676,846 10.957) 2,978,701 
-S] Jz 686,903 10.057 zo 2,988,7 

g| 3,696,960 —o_ 3,998,335 
10 3,707,013 1 page 40 4,008,903 
I _3;717> 076|\ 600 41 4013971 
T2) 3,7271341” oo 4 © 4,029,939] 
13\ 3,737-193] 10,059 43] 4039-108] 
14 3.747252| 10.059 44 4.049,177| 
i5) 3:757-311|To,060 45] 4959-246} 
116} 3767377 +0 of0 46) 406937 
277732. - aged |» __4:079-3 
18) 3,787,497] ——— © 4,089,4561— 
19] 3797-535” TOOGT 4,099,527 
20) 3,807;613| _ 10,06 __4109,595 
21] 3,817,674: __—12%|51| 41196697 
2aÞ-2. 82730 10. 0691159 GLADE 
23| 3.837798] 10,062 53]__4139S33 
24\ ' 3,847,860 ; = 4, — T49.895}—" 
25) 3,857,923] 10,063 5] 4,159.958| 
26| 38679 _ —_ 56\ 4,170,03T 
27| 3,878,049 —_ —,180,105 
28 23,3888,T13 2 odals 4, 190,179 
29]. 2,898,177 Ore 4,200,253| 

10 064150 DIC 

\20| 3,908,241 © 4,210,328 
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[[7 Degr, SOA 
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[ Equalpar ES of 6 7 7 ned 1 D 1. 0 Or NESs -- ; 
[Snider 442 os acd mad — | 
$21 ===I|5© 4-512,737) 10,086 
| of 4,210,328|= 10,075||21] 4,122, »523] 10,087 
Wt 4,220,403| I10,075||22| 4,532,910 I0,087: - 
12 423047 10:07) [2| 4,542,997 10,087] ! 
3} 4$249533341 19,076||34| 4,553,084 I0,088| | 
4] 4259-9390) 10078 35|__4593-172] 710088 
1s | 4,260,700 10,077 [36 4,573,260 Rs 10,089 | 
6] 4,270,753 10,077 137] 4:583,349 I0,089] | 
7| SIONO) I0,078 38] 4,593,435 I0,089} | 
1 8 __ 429993 I0,078 [39 ; 4,003,527 I0,090 
BL ttanoeall 10,078]\z0ſ 4,613,617 10,090] | 
vol; 39H 10,079 41| 4,623,707 10,090] | 
jLI|__4321,173 IO0,079 42 4,633,797|—— 10,091] 
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31 | $-3424337] 1s 44__4:553-979| 700011 | 
114|__4351,411 10,080 45 4564071] ——Tooo0 
I5| 4:361,49 -_ 146 4,674,136 10,092] | 
SES] rooiliie| ob. as I0,093) | 
MD, © od Los, es 48] 4:694321|——< 093 
j — C— | » 
IS] 4,391,733|— I0,082 149 4,704,414 I0,094. 
II9ſ 4,401,815 |  10,082[|50 __4714,508| I0,094| | 
i HEL 10,082 FI 4,724,602 IO »095 | 
j2T; - 46 17-24 HEN I'O, 083, 52 4,734,697| I0,095 p 
22] 4:43 2,002 I'O ,083 53 4,744,792 TO ,095 : 
23|__4:442>145 10,083 54 4,7 54,887 a ; 
[24] 4452,228 I0,084,;55] 4,764,992 I0,096] | 
EET - wot le! £595 099 10,097] | 
26]__4472,390 10,085||-- 4,785,176) 10,097 | 
TOE Rs Ip | « | £ 
27] 4:4832,4 I0,085(i58| 4,795,273 10,097 
128] 4,492,566 10.035|j59] 4,805,370 10,098 
L £393257 10,039 [ol 4815,468)————- 
130 $512,737 i TS | 
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'8 Degr. j 7 == _ 9. 
8 Equal parts of a Difference | | 
BE meridian, £ epelper 9 8 Equalper arts of 6 | Difference | of | 
=" + 4,815 a68|= = En wn te had. parts. 

__ 4.,825,566| Io 098, = 5,118,603 n —— 
Mo. 4.335.665] I0,099 5 5,128,719 -* > JO,TLI 
= 10,099 132] $5,138,83O IO,TI1 

3]. + 45,764” horn 2.2 Io.T | 
4] 4855,863 To.0990/33] 9148942) —7 ,L12 
Li 4,865,963 10,1001[34] 5159954 " LO,TI2] 

E 2h 4,876,063 ta on <P | 5,169,167 IDdII3} 

7] 4,886,164 IO,IO1 ” To aJo| 
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9 4,906,367 IO, 102 38] 5,199,508| _ L14 
Io] 4,916,469 | IO, [O02 52] 5,209,02 ; — IS115} 
IT} 4,925,571) 10.1021 [#2]  5-219,738 L0,IT5| 
12] 4:936,674 10,103| {4 |_$:229-853] IO,I15 
13] 4946,777| 110 42 | 5239969 
{SBC CS LEG 10,104|[#3} 91259955 I9,H6| 
bd 4,977,089] 19104 45] 5,270,319] out er 
17] 4987,194 IO,105 46 5,280,437 IO,1'18 
18] 4997299” 10,105 \[47|. _1222555 19,118, 
19] 5,007,405 IO,T06 48| 5,300,674 I[o,I19) 
20|__5OI7,5EE © Io,106|#9} 5:379793 Io,119 
21 5,027,618 © >: TOIO7 50]__5,320,913 I0,120 
22] "5,037,725 79.107 51 | 5,33L,030|—=— 
23 : -$,047,833| I0,T0S F2| 5341,153 I0,120 : 
24 5,057,941 | 10,108 153] $935 D274; IO,I2TI 
2513 5,068,049! r0.108|154] 5361395} 10,121 
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27] 5,088,277 © 10,119)[90|_L321:939 10,122 
28] 5,098,387] 19219 57] $5:391,762|— es 
29] _ $109,497] IO,IIO 158] $5,401,895} IO,123 
120) 5,118,608 10.111||592|__©:412:009] T0,124| 
fi 160! $2422) 133 —— 
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14] 5,563,920 0,131 T2317 
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2535 10,133 48] 5,908,663|— 
I'S 5,604,448 10,1330] 5,918, IT | 
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(20 5.624, 71 5| 10,134 | ==" mg 5,939,109 
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el Cott erg 291351[52]| 5,959,409 
123 5,655,I19  FO,136||24-— — 
ww—_ ts = 54 5,969,560 
24) 5,665,255 I0,136' os) 5.979.710) 
5,075,391 IO,137 56 5,989,863 
ELLIS D Lil LOT37 <7| 6,000,015 
oo SR Sn" 4 BR nant abr) OY 
5,695,665 I0,138 58{. 6,010,I68| 
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f 5] 24,001,969 12,540 37] 24,392,007 12,627 
4 a; gan 12,543 38 _ 24,404,634 12,630 | 
P27: _ _ bets 39] 24,417,264 12,632 
. 9] 24,039,59 12,545|[10| 24.429,996| 12,635) | 
{10 4 <br 12551141} 244422531] 12,538 
re 2408 a8] T2357|113| 24457.810 12,644] | 
(-3] 09-008 af on 4.4. 24,480,454 I2,647 ; 
| I4 24,102,365 . _12,562 45 24,493,101, 12,650 ] 
75] 24114:-939\ 13,565 45] 245505751} 712,652 
I6 "4 27495 12,568 47] 24,518,403 I2,655 
| I 40,063 THEE © ——z 

El 2042003 IS 24,531,058 12,658] | 
18| 24,152,634| y Is G51 | 
I8| 24,I5 12,573 49] 24,5437 I2,661] | 
I9| 24,165,207 12>370|i5o| 24,556,377 12,664 
20] 24,177,783 12,579||— £69,041 |—< 

— "RIG —1|5I| 24,569,04 I2,667 
- 54-4 $<4646 WEIR.) 52] 24581,708\ 1570 
{22 24,202,944 I2,585 53 24,594,378 12,672 
23|_24215,529|- _12,587 54] 24,607,050 "Ta,o75 
124] 24-228,016|—7, 55 55] 24619,725] 15,254 
[25] 24,240,706 12,593 56( 24,632,403 I2,681 
2E| 24,253,299 12,596]|— 1 084 |— J* 

| | $71 7 570 AG f7| 24,645,054 12,684| | 
128; 24,278,494 | I2,60Ih, 24,670.455| 12.690] | 
1291 _24291,.095 _T2, . GO 24,683,145 — 
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oA Table of Latitudes Fc © 
oy og 7 NY Pe 1138 Zeer: Tor «| Diſference of | 
z8 42 ——Tafal Dijjerence 0 | Od ae Cs | rgual parts. 
FS ay [parts [1 ed 
D [per ta, T Co 7 jueeP EET s = 
2 ——== — ——=|;oſ 25,055,197 12,780} 
ol 24683145! 12,693\121| 25,077-9697| 12,783] 
x} 2469558358] 12,6951122| 25,090,750] 12,786 
| 2 _24:7021533 ___ 12,699 33] 25,1033536 — "12,789 
: Z 24,721323 12,701 34 25,116,325 12,792 | 
4) 24,733»932 12,704\|25| 25,129F17 12,795 | 
6\ 24759345 12,7TO1|2 7} 25,154-710] 12,801 
7| 24772035 12,713\|28| 25,167,511 12,3804 | 
8] 24,784,702) 12,716\\-125,180,3151 12,807) 
9]. 24,7 97482 12,7T9\\ao| 25,193,122 12,010; 
x0| 24,810,207} - 12,7221|,17] 25,205,932 12,813| 
11\_24,822,925] 12,724\,51"25,218,745\ 12,816 
12\ 24,835,647 12,727] 25,231,561 12,819 
13] 243848,374] 12,730||,4| 25,244380] 12,822 
14] 2486104) 12,733\\\"25,257,202\12,825| 
I5| 24873-8371 12,736] 46\ 25,270,027] 12,828 
16] 24,886,573F 12,739||a7| 25,282,955] 12,831 
17|_24-399372| 12,7421 151"25,295,686| 12,834] 
18] 24,912,054; 12,745\[49] 25,308,520] 12,8371 
19; 24,92 4:799 12,748||col 25,321357] 12,840 
20] 24-937:547| _127 5 51] 25,334:197\© 12,843 
21| 24959-2981] —12,7541\521 25,347,049 12,8461 
22] 24,963.052| 12,757||c2| 25,359,886] 12,849] 
23 24,975,809] 12,760 54] 253725735 12,352 
24] 24,988,509) 12,763\i5| 25,385-587| 12,855} 
25] 25,001,332] 12,765 56 25,398,442 | 12,858 
26| 25,014,997] 12,768 |—|——471,300/——"72 861 
27| 25,026,865 12,77I;\-gf 25,424.16] 12,864| 
28 25,039,636 12.774 59] 25,437-0925| 12,867 | 
29] 25.952410] _12,777\|55,449 892 
30| 25,065,187 - EI 
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[39 Degr. 1139 Degr. _ "I 
[> Equal parts of « Difference of | J \Equal parts of a| Difference of | | 
'S* | meridian,efc.- :qualparts,, || < meridian.ec. [equalparts. | | 
= RE — TY Hapaanes” amen ITY, ne = 
| 2] 25,449,892] "755.1 3% 25937325 
Is 25,402,762 T2 875152 25850287] 12.055\ | 
jN 22475635} 12,876 = ELnghe25 12,969, | 
3| 25,400,5JL1I "ol J,0/O,22 __ 
| 4] 25,501,300 133721134] 25,889,193] 17.972 
pate na rerey BR 
7] 25540045] 72'391/57] 25,928,127] 12:99 
L 24 $52.936 12,894 = Dt 12,987 
91. 25,565,030 0 | 25,954,09 p 
To 25,578,738 og 40] 25,957,088 gk 
I1] 25,591,639 12.904 (41 2 5,980,082 "ings 
112] 25,604,533 ; 142] 25,993,079 I 
[13] 25,617,440] 72.570143| 26,006,079] 135000 
T4, 25:630,350] 15.913) 4429219972] 13.005 
[15] 25,643-263| T5; 16 45] 26,032,078 BS Oe 
17]_25:559,098] 715,922) (t7_ 26,958,109 13,016 
[18] 25,682,020/—7, --||48| 26,071,125 I 
20] 25,707-873] 712.9311 991-25:997165) 72%025 
121| 25,720,804 | —_ 5T| 26,110,191 — pry 
22] 25,733738 712.,241152] 26,123,219] . 1305} 
23| 2574675] 12.941[13|-29:236250] 17035 
124] 255759.616|—75 5154] 26,149,285 | 
25] 25,772,560] 719 tHil55| 26,162,323 of ay 
261 25,785,507] 12,950|[*[-2275:39| 17.044 
27] 25,798,457 _ 57] 26,188,408|—- _ 
[28] 25,811,410] 231158] 26,201,455} 7394 
j29 25:$24.366| hg o[[52]_26,214-505 OR 
30 25837325 | —— "os 26227359 
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ho 


Si 10 o Degr- 
[oe — = - Cqualpertre n wfn=| 
Eq wal parts a4 (2 ns; * D meridian, co 4 inn parent * 
vas oor Han of _ 4 ane. |=] ——= wr EET IP 
EE —————c-—||O 26,620,066 13,454 
26,227,559 13:957\\3 21| 26,633842|* "13,157 
il 26,240,616 ' 13,060 32 26,646,999|- 13,160 
| 2| 26,253.675 __13063|[:= 26,660, 159|—"73,163 
3 26,266,739 13,060 24 (26,673,327 h 13,167] 
24] 26,279,305] 13,070 35.26 26,686 429) — 13,170] 
>] -46,292.275] 13,075 136 268996591 13,173 
6| 26,305,948” 13,0761, 26,712,832) 13,177 
7 26,319,024 13079\|23| 26,726,009] '13,180 
 $|-26,332-125] 13.0825 729,189) 12,183 
#5 {cos ci © D0e —— 39 ) 3» 3 
\ P['g} 26,345-1555— 14,086}40| 26,7524372 13,186| 
[10]- 20,35 271 13,089 41 26,765,558 - ESI 
111-26,37 1-300] 13,0921 <2 $26,778,645) .. 13,193] 
12] 26,384-457) 13 ,0951\x.2 26,791,>41l 13,196 
13] 26,397-547\ 13,098 [44] 26,805:037| 123,200] 
141 26,410.645} 13:102\\1"25,818,237\ 13,203 
t5 26,423,747 I 1051146 26,331,440 13,206 
16 (> HH I ,105 47 26,844,040 13,210] 
WELLES LE $2.4.2.5 48| 26,857,956) 13,213| 
18| 25,463,071, 14,115 49\ 24,871, Q59 13,216| 
[19] 26,476,186] 13,118||-0| 26,884-785] 13,220 
20] 26,489204| 13,121] 51\ 26,897,595) 13,223 
1 26,502,425 I3,124'\c21 26, 910,729 13,226 
[221 26,515549] _ 13,128\\c2| 26,922-954| 13,230] 
|} [234 26528677) + THIEN 54 26,937,184 13,233) 
| 24 26.5 41,803} "13,134/j55) 26,950417 13.236] 
26,554,942) -13137||56|_26,953653 13.249] 
w 26568079] _ 13.141) $7 26,976,893 \13,242 
[271 26,581,220 © L3T44\lca) 25.999.136] 15.246| 
1-153 59443 64\ ,. 124,147| 59] 2790333 12,250} 
|| pa 260791)- 121500957 ore 
L 4: ſO! 26620661 AIRS dg 
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114124 Degr-_ 

D former of |S Equatperizef's Diferewe of 
Mertens” equal parts. || = 177 jan _ equal parts. 
ip; 2l Rig th 30] TALON ET _ 135 355| 
| Ree 13;2531|z1| 27,429:047] 13 358 
3141. £32301 [32] 2744262] 13.362 

3 1 13,260 A. TGT1 — 
27,056,401 SIED3 | TOrLY 13,365 
27,069,004 5 2a 34 rey 13,369 
27,082,939 7 _ gl132 * 27,4925)Q> == 

GCE) L221 26) 27497973 —13,376) 
27,109,473 k1 77 nk ST era I3, 379 
27,122 750] Y 38] 27,3322 h \ 13,302 
EOANLESEDET 13,200 ono —== cs 
9 27,136,030 —"7; 283110 [39] 27:53 13,386 
10 27,149,3x3 3 2” R. 40] | 27, 549,390 i 2s $89 
IT| 2751025 500 | 13,2905 27,562,785 13393} 
NN ao :182) L 3.293114: 27,589,574] 713.300 
i 27,202,490 17 2688 - _ 13,493 
— = | 3ol— _ 27; IL 3Z | 420% 0 07 
be. S464 84 | DIGG 4 1 27,629;784 3 oro 
27,242,391 ES nf 47 27,043>194 13,414 

7] 9.255707 ———1148 43| 27,656,608 13417 

- 27,269,015 3-314}\491' 27,679,025] 13,421 
27,232,332 13,317||50|' 27683449 13,424 
DT Sa 13,320)|7 FP! * 27,696,870] T+40 
27,308,977 13,324\521 27,710, 298 13,431 
27,322,304 —_* rt 531_27:7231722] 13,435 

CS 6 - + ' 27,737,164 I2, 22 
by! ba. : LISLE EDTIC 72 404 
26 27,362,307 2, i _27:7640H] 13,445) 
27) 27475 64% — 1334M15| 27,777,489 13,449 
27,328.993 13,345 27,790,933] 15.452) 
27,402:341 53 347 47,804,392] 13,456 

30 (Bt be £921 27, 17, 50 
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| - 1142 Degre . . et, 
| 42 In Degr- 


se of [| = qual p-4 7 #f « a | £/4j; eretce 0; 
a\U! AT Dfercn #118 
= i qual parts 0 j 


= | 567 idian, 7 C: __ ay 
D | meridian, &c: By 
gn ST: Tn nts 


2qual parts: | 


— 


= ———==— 
{ol 27; $17,3361— 
. : if 


m—_—w_—_Hx 


3S 25822311631 


132507 
12,45911>11\-28,236,730}- 13,570 
27,32 1,295]: 13-463 32 '-28,250,300|''" 15,574 
| 5 ,344575 13,466\\- T 23 23,263,374 — 
$58,224 13,470 24 28,277>457\ 13,581 
4\ 27,371,694] 13,473\|25| 28,291.932] 13,585} 
5| 27,885,167] 13,477 Tel 28,3046 171 —14,588 
27,595,044) 13,4811127| 28,318,205} * 13,592] 
27,912,123] 13,484\|28| 28,331,897} - 14,596\ 
(27,925:929\ 1348 39 28,345;493 WE: 
- 27,939:997\  13,49I]/a0f 28,353,992 |- 15.603 
IO 27,952,585 13,495 141 | 28,372505 | \ 12,607 
| {11]-27-95569931 13,498 51-26,386,112]| 73,610 
12| 27,979,581} 13,502: va 28,399,722 13,614 
27.993-093] 13,505\|a,a\ 28,413,330| 13,617] 
14|_28,006,599| 13,509 +5 23,426,953 13,621 
15] 28,020,097).  13,5E31146\- 28,449,574" * 13,625] 
116] 28,033}610Þ *'13,516\\49| 28,454199| 14,62 
117 :28,047\L3E\" £3,930] 48| 28, 28 467,82" __-! 
18] 23,060,646" 13,5231149}. 28,481,459] 13,636 
| [19] 28,074169]  13,527]|50f_ 28,495:995 | _ . 13,640 
| ol 28,057,09000- 23,5304] 28,508,735 |"13,643 
| [2 28, IG1, 1227 a3 13,534 52] 28, 522,370 123,647 
32, 28,114,761 \\ | © 13,538\|531 28,536;925] 13,651 
257 28,1 20,369 WEED 54] 28,549,676 
$6 28,141, 9401 


| ; eb 330 | "13 th 
2 *2 S! A = 65 


by 28, 68 44h ©1300 
27 "28,11 2 40 rag T5556) '58\ 22. 7d 71s 12,069 5 
29] 28,196,04" | 13,559\159| 28,617:994) 13,673] 
3.9 28,209 60 13; 502 50! "28,621 Gp —= kt. 
[30] 33,222,163 XII ns 
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&5 A 7 Table if Bagels — 
[43 Degr. NY - 1143 Degr. yo x al 
&| [Equal parts of 4 Defference of |S Equal parts of 4 Difference of 
þ 4 meridian, fc. p. [4444 parts. || & meridian, &c. |:qual parts. 
[ol 28,631,657 __< [201 29,043;580| <= 
1] 28,645,333] _- 13970 3. 29.057:369 L 3,789 
4\ 28,686,385] - 592999113 | 29,098,760 I 3,501 
'5| 28,700,076| EI GPE 35] 29,112,565 b- 4 
61, 28,713,771 eg 22 [36 \ 29,126,3731 DS 
| 7f 28,727,470| 1 12? 991127] 29,140,185| 73002 
($1 28,741,173" © 3-7031[38]_29, 154,001 33-936 
'9| 28,754879|— 3 139] 29,167,821]- Data 
10] 28,768,589] 73/-1140[ 29,181,645" 13,824 
1x] 28,7821303 |: {PTA 41 29.195,473] 13,828 
7: 28,796,001 |——L21 121 29,200,304þ—— 6h 
13] 28,809,742|  7372T11421 29,223,139 I3,835 
14|_28,823,467 ab bg 44|_29,236,978| 13-339 
75 28 837,096 |——3722 [45 | 29,250,821 |= 
[t5] 28,850,929] - 737331146] 29,264,668| | 13,847] 
17] 28,864,665| ' $3-73011471_2 29,278,5T9| I 3,851 
[13| 28,878,405; 7408 20,202,074) 
| I 3,744; \ 1 12,855 
I9| 28,892,149| Piel49| 29,306,232 30) 
20] 28,905,097 a 50] 29,320,094 I 3,862) 
[27 28,919,648 ea—EE 2 FI] 29,2 35,960 ERS; £ $66 
22| 28,933,403] | TP73IIN52] 29,347,830| 13,870 
123| 28,947,162 SSI 53|_29,361,704 13,874 
24} 5 y cp "+4 22 54) | Emer: 
x 5 ——E _ 29,417,229 13.839 
28] 29 016,0131: - 2250) 29,431,122| 132593 
226. 29,02 29,795] Ro 59|_29.445,029 IT 3,597 ] 
FR 29,043) 5.50} —— " Go! 2 29,458,930|— I 3,901] . 
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A Ta ble of 1 Latitndes _ 4 
S [144 Degree =— 
Degr. Canal parts of «| *21J erence of 
TT, _ LEI S | nlridian Co qual parts. 
*» an, ec Rk ir — RR 
LA onne — 30 298771197 | __ © 14,024 
"0 29,458,9301—7 13,905||21] 29,89T, 621 14,0284 
I 29,472,8 335 I 3,909 32] 29,905,849 14,032 
21_29:485:744) 13,913 33] 29,919.83 — 7,026! 
we G57 T2917 917 "040 
3 | 29,500 I3,917 34 29,933) I 4,040} 
4 29,514-574 I3,921 35 29,947,957 I 4,044 
0 _29,528,495 | 13,925 36| 29,992,001|— 14,048 
6] 29,542> 4207 13:929]|2-7| 29,976,949] 7 L052 
71 29,550-349) 13,932||28| 29,99910T]|- 14056| 
$ 29,570,251 13:930\[29| 30,004-157\ T4060! 
| 9 29,584,217 I3,940 ojl2o 20,018,217 14,064 
ro 29,599,157 1394414 41 30,032,281 14,068 
| 1 E.. . .-.<.. A 12,948||= [42] 30,046349\ T4072) 
13| 29,649,001 13,956||,4| 30,074:497| 14,080 
| 4 29,653»957 13,960 45 . 30,088,5771— 14,084 
| 15] 2 29,667,917] I3,9641146 20,102,661 14,088 
| 16) 29,681,851 I3,968||,-| 30,116,749 14,093| 
| 17]_29> 695,349] I3,972 48| 30,130,842 74.097 
| 1g| 29,709-921 12.976 49] 39,144:939]| 14,100 
| I9 29,723,797] | 13,980 5O 30,159,039 14,105 
; 20|_29,737-7771 _ 13,984 51] 30,173-144]| 14,109 
; 21| 29,751,761 b. 13,9858; 52| 30,187,253 I4,113 
= 22] 29,765,749 I 3,992 53 _ 30,20T, 366 14,117 
| 23J| 42» 29,779,741. 13,996 hn "30,215,48 7” 14,121 
24) 29,793»737| 14,000; |-5| 20,229,604 14,125 
25| 29,807,737| I 4.004 56 230,243,729 14,129 
26] 29.8274] 14.008|\|—=|-0,257,9581|—7; 7 | 
— ts a_———— : 4, 33 
7 29,835,749 I4,012, "7 3O, 271,991 14,135; 
28] 29,849,760! I4,016||;g| 30,286,129 14,142 
29] 29:863;777] 14.020|\-\25.206 | 
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| 45 Degr- 45 Degre__ 
DS Equal parts of 4 Defference of NE parts of a 
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Defference of 
equal parts. 


equal parts. : meridians: 


-————— 
30,726,450 | 


— ww 


BHS 42 20,897,901 
1+ FS, ___ 


Tl C 7 | 
A+ ped 14,14%1|31 30,7 49,721 14,275 | 
I $RNHT 7 14,150||22| 30,754-999 14279 , 
| 21 30,320 14,153 331 20,769,275\—T14.,284\ | 
3| 30342-7211 14,1581[34] 30,783.559 14,288| | 
4 30,3 Pyntt I ,162 25 39,797,847 14.292 | 
7$1-39137-2 14165\\2;| 30,812,139 14.296| | 
6| 30,385,207 14171; [2-7] 30,820,43) I 4ot 
0,399:37%) 14.175\|23] 30,84%735) 14.305 
3 30413553] 14:179||;5|-30,85504t 14,309 
; 9 0,427) J I ,183 0,86 , a 
A otetons| 1h187 1] 30883665) 19318 
II] 30,45 [0s 14,191 —0 897,93! i 


12] 30,470 2991 - 


44) 30.926,629 I 4,320 


14330 
20,940,959 


: L4335 
I6}] 20,527,100 l SIEM 


| I 4,339 
t7} 20 541-3 12 30,969,033 


= I 4,3 45 


| nn | 
[13] 30,555-5231 14,220 45 30,963,070 74.245 | 
19] 30,559,74 aye 49] 30,99 »Z va 14,352 | 
20| 30 533,973 T ) 50|_31,012.077 " 14,3560 } 
T8202 I 4:229\|-7\ 21,027,0321—T, 260 | 
21] 20,598,2021” 714,233 F413 42 = 14,360| | 
[22\ 30,612,435 wp 521 31.94 392] 14,363 | 
22| 20,626,672 24S 31,05575/ 14.369 
24 20,649.913 T4245; \- 6 Le.” 14637} 
[25] 20,655,159] 14,250 12 7 bY 2 14,370 
20] 30,579-409 14.254 56|_3 109%} 14392) | 
T7 20,683,663 EET. 14,258 571 Sgt hd) 14,386 
22] 20,697921] 14,262 58] 31,127:635) 14,391] 
29] 30,712,133 ED 79] 3LIGEE. 14,395 
ora 311564230 
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146 Degr- : [146 Depre oy 
ST Equal parts of a Difference of Equal Parts of a Difference of 
I meridian, [equal parts. meridian Coe equal parts. 
"ol 31,156,423 —=||;0 31,5903 10 
f 31,170,822} 14399|i21] 21,604,847] T1453 
2 _ 31,185,220 Lo. 31,619,377 14.536] 
| 31,199634|——i7all33| 31633917 29.395 
 4\ 31,214,946 4-413 31,648,462 14,545 
5 31,228,463 MEASF 21,663,011 I 4,549 
6 3 TEES: 14,5 54t 
6 31,242,584} I 4 31,077,545 ws 
7; 31,257,310! 4420 31,692,103 14,558] 
'$|_31,271,740f Hell 3| 31,706,666] T4303 
9 31,286,174 S_— | 31,721,133] 14,507 
LO! 31,300,613 4439 | 31,735,705 14,5721 
| 31,315,056 T4443 - 31,750,281 I4,576| 
31,329,503! —Et 31,764,862 14,581 
| 31,343,955 54 31,779,447 14,535, 
4|_31,355,4LI1 14456 21,794,037 14,590 
31,372,872 4 45] 31,808,631]|— 14939 + 
| 31,387,337 4,465 31,823,230 | 14,599 
31,401,506 MIS 21,837,833 I 4,603 
31,416,280 4,474 21,052 441 14,608 
21,430,758) 1447149] 31,867,053 14-0721 
31,445,241 14,403 21,881,6700 74%17 
31,459,728 EEE 21,896,291H|— _ 
31,4742 I9 14.497 31,910,917 I4,626 
31,488,715 < 53 31,92 5,547 I4,630 
3503217554 31,940,182|— ET 
31,517,720] T4593 21,954,821\ 14239 
21,546,743 —=2Þ\57| 31,984,114 14242 
31,561,261] 14515158) 31,998,767 14.653 
21,375,783] 14577 22,013,425] 14655 
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32,692,689 — [- 
T4 747142] 32,707,566 14.882 
17] 32,278,049 474 4; 


I8| 32,292,79 32,737,225 14,887 
32,292,794] , p w of a2 
[9] 32,307,544 RY 49] 32,752,226| Toe 
{20} 32,322,299 +7551|150 32,767,122 pot 
221] 32,337,058 ——1|5I| 32,782,022 <ihotind 
122] 32,351,822 1476452 32,796,929 wo 
123] 32,366,591] ©#Þ722\|53| 32,811,840 T4.91 
124. 22,381,364|— — 54 32,826,755 I 
[25 32,396,142 | 14782135] 32,841,675 _ 

26| 32,410,925 4731156] 32,856,595 _ 
27 32,425,712 =1157 32,871,525 | ) | 
[== 32:45 5,301 bal 39_32,901,299 14.944] 
30] 32470,102|——1/69| 32916343})—— 


[15| 32,263,308| 


8ST Equal parts ofa Difference of 8& | Equal parts of a\ Difference of 
= | meridian, c. equal parts. || = meridian, oc. equal parts. 
| Wo) 32,028,087|— ———130] 32,470,102 N—— 
| If 32,042,754 I JT 32,484,908| _ 
[L21_32-P1/2423 | 14,676 32}_Z2:429-729 14,815 
3] 32,072,IO01I "14.681 331 32,514,534 14,820 
4| 32,086,782] i25. 1134] 32:529354| 717825 
5] 32,101,467 4:0951135|_32,544179 > 
'6| 32,116,157 4.290115 32,559,009 |— = 
32, 13/1 : ab > » ps 
7] 32,130,851] T9437) 32,573,843) 14258 
8| 32,145,550] _©2251138|_ 32,588,682 IO, 
| pa _— I4,704||—|- _ I 4,844 
| 9] 32,160,254 , 708 39| 32,603,526 14,849 
[10] 32,174,962] ©" 1140l 32,618,375] 1s 
11] 32,189.675] 7127 31411 32633228] 17 g28 
12] 32,204,392! — 42] 32,648,086|——- S - 
[13] 32,219,114] TÞ7721143] 32,662,949] Þ253 
I4| 32,233,841 mk 44|_32,677,817 4 
I5| 32,248,572 ——J\45 
46 
+7 


32,722,448 


+ 
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hon 
_ 
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WJ 
&Q 
\A 
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he... 


| 


—_ 


F 3 


A UII 


pe Table of L atitudes ec. 71 
[48 Ver. 1148 Deer. Me rocarari 
S]E qual parts of a Dons "af RI Equal parts of a Pi of 
| by meridiay. CC :qual parts. - meridian Oc. "a Rae's R 
© 32,916,343|— : 30 33,366,9561— 
| I] 22,931,292 — ORD 21] 33,382,052| 15,096 
2| 32,946,246 nh 32133397258]. 
| 3} 32,961,205|—To 1133} 334122591 TE 
' 4| 32,976,169] 3-334] 33427370 nf Lendb 
[_31_32-99L137 14,975 3.5] _33-442-450| hes 
6| 33,006, 1T0|——*=21136] 33,457,607 ——T TE 
7] 33,021,088 T4977] 33,472,733 12321 
8 33,036,071 he 38] 33,487,064| —- 
9 33,051,059|————||z9| 33,503,000 2 22 
10] 33,066,052] 1+993{40| 33,518,141| - 19 41 
11] 33,081,050] T1+99841] 33,533:237] 121tr} 
12! 33,096,053 DE 42] 33,548,438] 2 
I3] 33,111,060 5-007|14.21 33,563,594 T9150 
14_33,126,072 hogs 44|_33-578,755]| af i975 
I6] 33,I56,IL1 30221146] 33,609,092 of Le La 
17] 33271,138] 150211147 33:024-268] 151g 
18] 33,186,170|— 2 2=1[48] 23,639,449 > ELALY 
9} 33,201,227]  15:937|{49; 33,654,635 19196 
20| 33,216,269 AP 5O 33,669,826 5 Los 
[21] 33,231,316 -2 [51 33,685,022 |— L190 
22]. 33,246,368 5-0521152} 33,700,223] T5201 
3, 332021424 —_ 53]_33:715,429] 75-200 
241 33,276,485 |— 1154] 33730641 —= =] 
25] 33-291,551] T966(155| 33,745,858] 79307 
[26] 33,306,622] 73/9771 |56| 33,761,080 ad par 
4 TILE 7 If |57]. 33,776,307 
28] 33,336,779 rn 58| 33,791,539 15,232 
29] 34351865] 15-9159] 33,806,776] 19237 
[30| 33,366,955 ——2==160l 33,822,018|— 1:265 


——_e___ 
ww 
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A Tableof Latirndes &'s ____ 


hs 1149 Pegr-_ ren 
[49 Degr- — Apr f Diff of 
| & Ln of a Degeroncr of J OG love: equal parkse 

D | meridian, 0H [nn == 
| —_—_—|——\zo! 34,251,077 L 5,402 

O 33,322,010 I 5,247] 21 34,297,074 1 5,40| 

I| 33,837-295] 15,2521\22| 34,312-492] 15,413 
_2]_332852:577) _15:2571:57\ 24,327,895 | 15,418) 
3} 33,867,774 15,262 |24| 24,342,313) 15,423 

| 4| 33-$83,030 15,368||55 24353733) 15,429] 
(_51_33-$92324\ _ 15273\1.5T4,1.374162| 15,434 
| 5 33913577] 15275\\27| 34,389,596) 15,439] | 

7| 33928055 I5,203 Ri 34405:935| 15,445\ 
8 33-94413% 15-288, 420,480] 15,450) | 

9\ 33,959,420 15,293\|;0} 34,435-930 15,455] | 
10| 33,974719 15,299\|.1] 34,451,385] 15,460 
x1 33999917) 15.3945 34,456,845 | 15,450 
112| 34005321 15,309 | 3 4,492,3I1 I5,471\ | 
|13| 34,020,030 15,314 4.4) 34497782] 15,476\ | 
T4, 3403599) 15230, 145) 34513-2531", 15,482 
15 34,051,263 | 15.5246 34,525,740| I 5,487 
I6 34,966,57| 15,329 47 34,544,227 I 5,492 
I _34.081,910| STEEP] 48\| 34:559,719 6 15,498] 
18 34097-2357] 15,34%|a9\ 34,5753217\ © 15,503 
I19| 34,112.59). 15,345 50\ 34,590,720 15.50% 
20| 34 127,93%| 15,350 51] 34,606,228 15,514 
21] 34,1 43286 E5>33)\\52| 34,621,742 15,519 
22) 34,158,641 15,36I\1-2} 34,637,261 15,524 
23] 341731292) _ I5:366\-1©24,652:785| 15,540 
24) 34,189,365} "15,371 55\ 34-668,315| _* 15,535 
125} 34294732) 15,376 1561 24,683,050 15,541 
[2<|_34222) 15321155) 34699-3911 15,546 
[28] 34:259.893] 15,392\}-1 24,730483] 15,557) 
29 34266275 15,397 Gol 34,746,045 1 i SI! 
30| 342816720 | AE. _ . - 


oA Tableof [ atitudes &c- 4 5 


oP oO Ee engaonone | 
- — —TTE arts ofa Difference) þ 
ET ofa Difference of || <0 p07 Lge: 69s | 
| ] 07 23 inf qual parts. z paeridian(7 Ce > 2qual parts ti 
=_— a= || 35,215,230 —aG 
© 3 4,7 40045 F. . 35,502 77 35 231,006 Tn 
aÞs 5 agreed 155681122] 35,246,735 BEA 
2 34777175] T5573] —_ — 52 IG — 15,750 
IS T4833 3520 To 13-743] 
31 3479973 15578124] 35,278,219) 7 
$51_34-823-912| 15,589 26 35,309,722 $754 
6] TOTS 008 I5,5931137 25,325,482 = 4346 
71, 3+ 55,094: 15,600|z 825,341,247] © $2765 
5] 34.886,2991—T5,611 201 35,272.805| 1972l 
0 TESCHAR I5,616\|,7 35,388,587 12788, 
[I 34,917,52 15,622 FR "_ 3751 5,700. 
12 3493 14815 627144) 35,420,169 * 17,799! 
[3 34949775 | 15,633 Wl 25,435,967 Weg 2 
43494 15638 153 5,45 1,721" —— 
L5f-34,950,0401-" 15,644 GI 35,467,582] . doe 
gs! 34,995,690! I 56:49] 47\ 35,433,398 bo oat 
17] 35911339:  15,655)| 3/55, 499,220| gan. 
18} 33,026.994/ "T5 G60\ 49) 35,515,047 EZ) 
19] 35,042,054 | 15,666 =o > 5,520,880 | wo, 354 
10] 33,953:322) 15,6711 [;51- 35,546,719 = 
a] 507321 —15.77112) 35902.99] 1885 
wy? Re Df Fo 4. T$,60821\co5 y AJ INF 
24 35,121,038|— 15,693 on 23 510,130 | 15,061 ; 
bel 3513073" 15,699\|56| 35,625,997 LET, 
26| 25,152,430] 520411221 322255 15,973 
— S = 5» 9-4 57 25,641,8701— gh 
27] 35-168,134|—15,710\\58 35,657:743| 15,884, 
28 35183844) 15,715(59) 35,672.932] 13 890k. 
291 351995332] 15,721 = Lond 15,590} 
30| 35,215,230 —y 003 CON __—_ 


—— 


F 4 


IT 


oAH T able of Catinides cry 


——_— 
—__ __I 


[51 Degr- | 151 Degr- | "uf 
O Equal parts of * TDefference of [8 | Equal parts gonad - 
D meridian, ec. dee = meridian, ec equal parts. 
— — NE == 
O| 35,609,522; 15,895 ho 36,16, -— 16,069 
I 35705417 15,991]|,, ON OTA - 16,0751 
2] 33> 721,318 15,907| = o IE. otras To 16,081 
3 3537374225 15,913| 4 — Ro 16,087 
4] 35-753-135 L 5,910 bs 36 239,298 298 pts 
1D. 35,769,056 15,924 33 TIO! I6 16,099 
i 6 35,7 84,950 IS; ol. 4 | 16,105 
2 300.910! SONG 37 36,281,502 I6, 109 
- 25,816,846 | I 5,941; 5 $S1..36327: EI Z 16,116 
9| 35,832,787] 15,947 39| bd 16,122] 
10| 35,848,734 NE ey : 16,128 
IT 25,864,687 15,9591 3 345,972 ___16,L 1134 
«| ,880,646 15,964| 42| 36,362-F3) 16,140 
[3 35,896,010] 15,970 45 ping -... 16,146 
114;_3 25,912,580, 15,976) 44j_3 394,399 D 16,152 
TS) 35,928,556” 15,982 43 ann 16,158} 
I6 35944-5338] 15,987\[;-| 2 Gn 873 16,164 
17] 35,9605253f 15,993] EE I... 
13] ©35,976,518| 15,999 o99\\7 Liege 3s 5.176| 
19] ot gt 16,005 +l 264 - 5 16,182 
22 35024453 | OLA 32 $6,523.708 16,209] 
Ty 26956572) 16,028, 6189 |— 26-200) 
124 36,072,600 16,034 54| 36,550>102| 16,212 
hea 36,088,634 16,040 21 Ip 16,218 
26\_36,104-674 16,046) |= IE "Fl 16,224] 
[27 36,120,720 16,052 57) 3 36,604,075]... 16,230 
28) 36,136,772) 16058\- on 64 16.236\/ 
29] 36,152,830 16,092 EET 162492) 
30| 36,168,893 ——— 6O 36653550 


Wm ak. _— 
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—_—_— 


[52 Deer- 


Brin anga oo [|< amajanae Dione | 
| 5 pn007" 6D Beg equal par a7 - als ilian,t'C equal þ _ 
"ol 36653-5511 Tg ae391 37,143656[—Toa23 
i] 36,659,799] 16.3 24187] 37,160,089] 10425 
[en OY 77193973 
31. 36,702,3131 16 26601934. 3/209 16,451] 
4] 36,718,579|  16,273/|3#} 37209424] 16,458] 
3 ISTILSSR 1627 ae 
61-3675D13H.- 16,2842 16,470] 
\7],36767,416| 1629137] 37258816] 16,456 
[8] 36,783707}* 16,2979 38 RE ALL] + 4c 16,483] 
9|- 36,800,004|""T7 201139] 3722917751 16,489] 
19] 36,816,307] - $420 49}. 37,308,264| 16.494| 
309] F 24.7 3: 
[11] 36,832,616] 15314) (4:1-37:324759] 16,501 
T21- 6,848,931. I6.25 4:42 : 3.7,341,260 . -, 16,508 
13] 36,865,252] 16 521143 37357516) "16,514 
141_36,881,579] *'16,334\|< 37374292]. 16,520| 
15] 36,897,913| 76, ; 401145] 37-399.802—T6,527 
16] 36,914,253] 16,3246|14%| 37:497-329] 16,533 
117] 36,930,599} _ 16,252 i 37423562] _. 16,539| 
19; 36,963,309] |": 16,264/(t2] 3724530947] 16,5521 
20] 36,979.673| * 16,3270|(20|_372473:499| 16,558| 
21| 36,996,043] 7 a-5l(9T| 37499057] 16,565 
22| 37,012,420 16 841152 37,506,022 os 
231 37:228-803] * 16,389|[=(-22236n 16,5781 
24 37,045,192| "TG 205 194\. 375395771 16,584) 
25] 37,061,587] 16,4011[23| 372339355] 16,590] 
26|_37:077,988] 16,408|[<|-372372:243] 16,597| 
27] 37,094,396 Talls71 37599;5421""T16,603 
28| 37,110,810 Ngo 58| 37,006,145] ek 
29] 37,127,230| 16,426 59] 37,622,754; 16,616| 
130| 37,143,656] — ; 1160! 37:5639-370 ] 


brg 


%, # 


4 Table of Latitudes Oc. 


$3 Deg. __ "1153 Deer: PS 
R Equal parts of FalDajference of || = | £qual parts of «| Drfference of | 
EI meridian, c. equalparts. | 3; meridian, fc. [equal parts. [ 
| o| 37,639,370 FE aa zo] - 38,140,859/= 76 818) 
| 7} 37:655:992] 166291133] 391573677 16,824 
2]_37:672.621] 716635122]. 32174252T} 16,831 
3| 37,689,256\— 16 6421133, 38,191,332; 76,928 
| 4 37,795,898. 16.648 34 39,200,170| I6,844 
[I] 37,722,549 I6,655 => x EEE 16,851 
5] 37739-2011 T6 6611150) 39241255 T6858 
| 7 37,755,802 's 16,667\[37 $9,258,723 F | 16,864. 
_8[ 37.772,529 ' 16,6743). e279 16,871] 
'9] 37,7892031 7G ca0l(39] 38292458 Tos 
Io] 37,805,883|  19:529|140] 38,309,335] 1790. 
22 822570) I6,692 a 38,326,220 16,891] 
I2 37,839,263 TIT a alt2 39,343,111 | 
i FE *. I67oo|{| 38300009) 7,92, 
16] 37,906,1 Ioill 167261" 38,410,742 ' 16,925 
17] 374922 1827 16,732 47]. 38427667 16,931 Tf 
I8| 27,939,559[ 76,739 1421.7 38444; nts 16948) 
$48 37956298) « -16,745\[79]; - net 16,945 
21] $7,989,795 Tirana 38,495,442] — IE — 
22|3 8,006,554| | ety 3]. 38,512,409. : 16.955 
23 35923312) | © 16972 [HH I4223*  15,972| 
34] 38,040091| 7758) 4 3954633775 
25]*38,056,869| - 1741155| 38,563.316] dc 
Bk 22073054 16,791 = On = 16,992| 
27] 38,090,445/ "TG 708 97293175 o00 
wth 38107:243] 15 fox BY :38, 614,292] Gs” 
30| Ef 140,859] AY Hol: .160 33,648,3 2111 —— 
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_— 


—_— 


oem 


oA Tableof Latitudes C&C- 77 
_ SE | 1154 Degr. 3&4 
54 Deg”: Err nn L aud a\ Difference of 
- | Difference of = | £qual parts of ace | 
Sens pins. || noidan oc: proalpenr 
Tien |__| oe 
"ol 38,645,311}—77o19] 3<| 39,16LB80\-17,227 
I 238,665,330] SEE 5 39,179,115 17,2341 
28,682,350 [is I* _39,196,342 17,241 
\2|_38,6222352) 179331122} 29,213 go —= 
3 38,699,3091 17,940 99 3-» R >2-$ 17,249 
4| 38,716,429] 17 ap ;h: ITS 17,255] 
| 5| 28,733,476 IS 150 35} 39-249023 17,262 
538,750,530 = ee. 39,265,355 177,269 
 7e7 $90] I Goll3l 393 ork - 3hA8e] 
2 38,784,657 | afro 38| 39,299,997 | | 17,284| 
NE oLm3 joan) 3930HESt 17,290k 
rol 38,818,812 | 5 088 40] 39334476 17,298 
bo 3 845,900| © 17 Sos 329, 1399] 
T2\ 38,852;995| 17,102 42] 39-TGNLTNT 17,302] 
I3| 38,370,097 17,109 43]: 39>3 nz 17,319 
14) 38,887,206] 717,115 44] 39423122] 17,326] 
751 38.904321|——T77,152122 - 3942 1020 12-333 F 
I6 23,921,443|'' 1 pie 3943 $44 17,340 
re) RO E092] 27:0221147] 39455799] 17.348) 
ooo ral oa] 37335] 
io) 38,972,851] 35 150175 39,490,359] 17,362] 
20\ 3$,990,00Þ| 17 189 50| 39,507z®94] 17,369] 
211 39,007,158|—T7,164 51 heh 17,376| 
22 29,024,324} 17,171 = 39,542,009 17,383] 
22] 39,041,495 17.178 J3 _39,559.997 17,39I}. 
24] 39,953,673 : —4 395773031 77,3298) 
2.5 39,975,859 ns . 55! 39,5947 21 17,405 | 
26\ 39.993:05 fc 56|_39.612-155) 19,412| 
27 39,110,249 ——_ 7\ 39,629,598 — "17,420\ 
23{ 29,127455\ 7721 \$ 39,647.07) 17,427) 
129 29,144,668 ——_ LE _39:654-435 17434} 
[30 39,161,888 MESS — - 39,681,079 — 


MD —— 


tant 


18 AT, ableof Latitudes _ ; 
PET |» > Lon Sd +} 
55 Degr- | Diffe ence of 
—_— ce 0 S | Equal parts of 4 r 
Hf Jann aptH -— ©: ares | rlpr 
= Eng OT TS, I 47 3e\ 49,209, <8 17,662 
x] 39,699,329] | TEA 311 140,225:953] 17,670] 
2} 39,716,765 als 1 32] 40-243:023) 17,677 
3 39734224 \—17,463 33] 49261300" 17,685 
4| 39,751,68 072 211341. 49) 278:985] 17,692 
| 39,769,157 17.4792 35]_49- 296,677 17,700 
5 39,786,635 —"T77,485 6 40,314377\- 17,707 
g| 39,821,612 Tio A 33] 40349799) 17,722| 
— } _— b) 
9|-29,839,L11 _ 49,367,5211—715,730 
2} 35,856,618 17,507 40] 49,335255| Lay 
IF 29,874,122 = Io ; _49,492,990 17,745 
12] 39891643 I 42 (STINEEN. .: I7,752 
I2 29,909,172 17,536 43 404364, 5] 17,760 
14\_39,926,702 17,543 44 20456245] -17,768 
T5) 39,944-251 EET 145] $9474-273\ . 17,775 
16) 39,961,802] 15 558 46| 49,491; 17.783 
17| 39979,360| 37366 47|_42:529:37-| 17,790 
18| 39,996,926 _ ore 1145 40,527,361 17,7.98 
19) 40,014499| © 17 6 49], 49:545-159] 17,806 
20| 40,032-079| 17,588 50], 495624903]  - 17,813 
$71 40,049:507 75 coolt2\ 49, 580477 TE Lt 
221. 40,067,262] 7 Tn $2] 49,59 8,599 17.829 
23 40,084,855 es. 5 40,616,428 17,836 
24| 40,102,465 2—|154) 496342041 17,8 
4] 20 120,092 wg 55| 49,652,108 p44 
== I LEICA BY og 56]_49,569,9920) 17,859 
Ie: 40.192989] 7a © 0,705,635] 77875 
29 40.195 I 99,050 630 _1765 59 40,723,561 G1 17,382 
130 £ 49.208, wH——  40,741-4431 
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oA Tableof L atitudes &c- 79 

| 56 Degre = - $56 2487: rr 
| > [Equatparts of a\ Difference of oY pens. A Y 6: oe _—— 

I meridian, co equal parts. || = PEP——— FOE 
[=|— ————==11z0| 4128152 —__ 
2] 49777275) 17.90611421041,335,925 (— =, 
O, Fa « TC rs SE | b] » : 
lon Foal Dad ig 
5] 42,530.95) 17,929 Ly g — 19465 
es Sr7\ 17.937 31 41,408,557 18181) 
8 40,884,761 17 008 38 AST 18,190 
91 49,902,715 17.960 _ pgs 18,198] 
2 2292075) rp aria 1929 
a 49,9322 I7,976| —|—T 400,556] 19,214 
121 40,956,617| 77,983 +2 - Spend td 18,222 
I3 _— 17,991 14 41,33 5 008 18,230 
14| 79992592 179991 "4x 554048 THR 
| I5| 4>> 239 : 18 007 . x 18,246 
4.92 

16| 41,028,598 18.015 46 eee” 18,254 
17 41,046,013: 18,023 pl = = —o 18,262 
13] 41,954-536) —18,030/f,g| 41,927,978) 18,27 
20] 41,100,70k 18.046 bo AS55 18,287 
21 41,118,750——18,054 a +: poet 18,295 
ba 4 I 8,062 ) | 41,700,441 18,303 
24 41,172,936|— 30 54 gens 18,219 
075 I O71 73 | 

net "I 56 ee 
26| 41,209.10) 18,094||—-47,773;734 1 
a7] 41:227-198|—18102|158) 41,79297%) 18.252 

SS 2 18,110 , O 5 

T 41,263,400 18.118 Lf C790 18,322] 
30] 41,281,524 = 160|_41325,792 het 


80 F; Table bof Tere OC 


F 4 
a — 


57 Degr. [| $7 Degr. | 
S [Equal part. of a| Viferense of |S Equal parts of a Difference of 
EX [meri meridiay, Oo. *aual parts, [me meridian, >Tc. | *91Hal parts, 
| 0] 41,828,510] —— 30| 42,383,579 =— 
41,847,179 15,309 3 | 42,402,199] TI8,620/ | 
2| 41,865,556 18,377 32[_42,420,827 15,628 [ 
13 pp — 18,385 IS8,637 
4 $2941 18,202 53 42,439,464, 
F 41,902,334. 76 2531134| 42,458, I09| kg... 
| ; b, b] 
{—j_41-920,736 18.410|/33 EL, - __18,65 

1 41,939,146 O 36| 42,495,425 : 

7l 4+I,057, 564| + 415 37 42,514 0021 1867 
j_8 _4+1,975,990 To O18 38 42532775] T0:079 
lrof 2 24425 —IE[39) 42,55 1.46;1—19.588 
#10] 42,012 868] 18,443 4Ol 42,570,160 18,697 
If 42 031,219 18,4514 +11_42,588,865 TD705 
I I8,460 I8,714 
j_21 42,049,779 — 2460 5 +2] 42,607,579|— DB ro 
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TIh © 35,028,528 25,787 fi 35,704,339 26,315 
12\ 55,054,445 ——25:805|=|I1-519675] 26334 
*3| 55,080,266| 25,823 42] $5,837,026; —<22353 
14 35,106,107 25,841 Fl $5,863,398 26,372 
I5| 55,I3L,966|— 25359 £4/_15-5339,788] 26,390 
j7 10 5S,I57, 843 25,877 ff 35,916, I 97 ——_20:409 
17 55,183,728 25-895 40 $5,942,62 ſl 2634-28 
T8] 5c: 55,200657| 25913 47 $5:959,072] 26,447 
io] Shoog gia] 25912 13099 g60| 26 
201 55,261,531] , 25,949: i $5,022,02;| 26,45 
[2I| 55,287,298 [__25,967||22, 1.948 525] 26,50; 
122] 35,313,48;| 25,995, 56,075,048|—25.522 
23] 55,339.48) 26,0039? 56,101,589! 26,541 
>+| $5,365,507 ——250211[28 I :125,149] 25,560 
25| $5,391,546 26,0392 4 36,154,728 dn SSD 
$5,2417.604] 26,058 _ $6,181,325, 26,598 
27 $5:443,680|—26:976\|= <1 _19:207.944. 20,018 
Z $5,469,774 26,094 ol 27 $5,234,581 [-- 20 637 
$5,495,886] 26,112 0,251,237] 26,656 
[30 s| Teaop.he| 2611 | _56 287,972 26,675 
p__ hu" Sor pt iratiecll ohh. , GO $6,314,605|—— ——=294 
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tO 56,314,606] — —— 130 —— | = 
1 $6,341,319] 327121131] 57,151,815] 372395 
2 56,368,052 ns. 32 57,179,140 4-H 
| 3] 56,394,804 Iran 33] $7,206,485 7 - | 
4| 56,421,575 26. ' 34| 57,233,850 5 £154 
5] 76,445,366 >/9Ul25| 57,261,236 753 | 
6 56,475 176 29191;6 57,283,6 21 RE. 
5 3 J R 5 a 4 ! 
| 7| $6,502,095 ry 8291137] $7,316,068] 27:426| 
8] 56,528,854| 2 0t21138| 57,343,515 MAg71 
9| 56,5 5557221 —====([39] $7,370,982|— 
IO| 55,582,610 , 40] 57,398,470 27,4 of 
11| 56,609,517 Ly 41] 57,425,978 27.5088 
12] 56,636,444|—5 gan [42] 7453-507 Tt 
I3 56,663,291 ty 4 142 | 57,481,056 71549] 
14] 56,690,357 at 44] 57,508,626 27-570] 
kite ON 3 Qs 144 8 | 
5 $6,717,343; oe [45 53,536,216 Lt - 
I6| 56,744,349 T, pH 46| 57,563,027 27, [I] 
I7] $6,771,374 27>0?3|147| 57,591,459 27.632] 
$444 pang 27,045$ih—= 27,0521 
113] $6,798,419; ——|[48| $7,619,111 - 
19] $6,825,482| 27:W35 149) 57,646,784] 271973 
20| 56,852 .569] 277021159 57,674.478] 279t 
= $6,879,673 M51 $7,702,193 EGF 
22] 56,906,797| 7 241152] $7,729,929 27,736| 
_ _ 27,164, — - -|___ 27,7781 
24] 56,951,105} —=— 154] $7785 464[ "To oe| 
25! 56,988,289 7 021155] $7.813,262F ane 
27 $7,042,717 |— = 571 57,868,922 |— 2-0 [ 
28] 57,069,961] 27:244\'58| 57,896,784] .- 27: poly: 
29 $7,097,225 ; 25 2821/59] _57% 57,924,667 ; gt. 
130] 57,124,510|—————|60} 57,952,571] | 


of Table of Latitud, 5 OC, 


CO — ——_ 


24h 
bn ME os. 


169 Degre 2 = [[6'9 [Degr. 
. =qual parts of [Viiferente a] | 4g vt Pour h 5 of & irjference of 
| meridian CFC. qual parts. meridian PO quel parts. 
$7,9523571 $8,709 1683 [==== 
I; 57,980,496 | 56,928,258 28,576 
_2 58,008,442 58,856,857 22:599 
| 3] 58,036,409 58,835 ,4781——22:221 
4| 58,064,398 58,914,121 28,643 
8 58,092,408 58,942,787 28,666 
7] 58,148,492 | $9,000,185 | 29,710 
_S _$$,176,566 59,02 8,91 8 28,733 
9 58,204,661 59:03 7,6731—2ÞT755 
| $8,232,778 : 28,7786 
 $8,232,77 o| 59,086,451 
58,260,916| I $9,TI5,252 28,801 
112] 58,289,076 $9Ta4 ors — 28,823 
1-3] 58,317,258] 43] 59,172,921] 23,346 
_$8,345,461 4|_59,201,790] 283,859 
. _—_ ——— on 
58,373,686 1 $9,230,6811——22:591 
6| 58,401,933 [146] 59,259,595 28.914 
_$$,430,201 59,288,532 28,937 
58,45 8,491} $9,317,992 |= _ 28,960 
| 58,486,802 | $9,346,475 28,98} 
4 WLDESNEF, -||)&|_59,375.481 29,006 
59,543493|= | 59,494,510 DEI det < 
| 58,571,870 $9.433.562 49,076 
$8,600,269 $9,452.627| 29,975 
58,628,690 59, 491,735l 29,099 
25] 58,657,1 022] 29,121 
1 »£33 [55] $9,520,856 9, 
$5,685,598 jG|_$9.550 000 22,144 
127]. 58,714,086| 57] 5957916822168 
8| 58,742,596 58] 59,608,359 ' 29,191 
[29], $9,771,128 59] 59.637,572] 29214 
Ell 30, 58,799,682} GO, 59,666,811 26228 
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rn 1170 —_: # | _: 
70 1egr- —FTTes of || = Equal paris of a\ Difference 0 
- je / J meridian,efc. | equal part wo 


E D# a75S of 4 
aid e7'C qualp _ —— — a— 
————_—_——_————=]|0 6O, DST: 5:4 82 
966681 ag a61139) 092339 29,9 


D 
- 
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I| 60,584,987 | 
1} 59,696,072] 29,284 b 50 314.993 gets 
2 59,725350 29,308 —_ 02.4 3 —_— 

—_ $9,754:664\——29,3311125| 60,645, LY 30,056] 
b\ 39,783,995 29,353 3 ore. 
5 $9,813,350] 29,3783 25 30105 

5 $9,842,729 —29,402030| £0733 30030 

, > 872,130 26.408 27| 60,7095,39 30,I551] 


33| 60,795,551] 30,180 


ul 59,991556] 99,449\Þ= bh 
— — 60,82 $73 IT 0,20 
9] $9,931,013; 29,473 _ aged 


——_— — 


0,855,930 
IO 59,960,485 29,497 41 phy $14 gh 2 

II _59,989,955 ME: {> £4 42 60,916,421 —"J_—_ 

12] 60,019,506 29,545 43 60,946,702 20,406 

113 pingene IK 29,509 44 60,977,008 | he | 

I4 _ 60,07 020 bo 29,595 45 \ 61,0072 -£-] wan 30,356 

15| 60,108,213 29,.617\|16| 61,037;695|- 20,382 

16 60,137,830 29.64T\\47| 61,068,077] 20,407 

17] 60167-071)  29.665 (11 c1,098484| 30,452] 

18 60,197,136 29.689] 49 51,123,916|. 2 0Ag8 

I9 60,226,925 29713\i50j 61,159,374 20,483 

20 _60,250,53% 29,7311 ©61,189,857|— y= 509 

111 60,256,275 | 29,791 52 61,220,36"7 20.535 
{22} 60,316,036 29,796\1-2 61,250,901 20,560 

| [23]. 60345822] 29.810] =| 535 461|—0.586 
24] 60,375,632] 29,834||c<| 61,311,947] 20,612 

[25] 60,405,466] 29,859 56 61,342,559 30,637 
2E|_60.,435:325| - © 29,883; <7| 61,373,196 _— — 

| 127] 60,465,208 29,908 3 61,403,859 20,639] 
| [28] 60,495,II6} 49,932 59] 61,434543] 3o,715] 
29} 60,525,040 29,957 Go| 61,465,263 Le _—T. 
| 30 60,5 55005! err rn” oa 
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| =T Equal arts 5 of 4 Difference 0f [| TETual paves, Ts fference of | | 
|S Ef OP "FC, je . fo ; Previdia, — ' LE , | 
| ny E _ _ - , : N how ; 
ol L465 5,2651= = nf! "62,399.00 - oa Wm. 
1}: 61,496,004 | 39/41 31. 52430047 ADIE Y 
12]: 61,526,771 397671391 62,462,FI5| Rn 
Pr . » IS ) F. 
[3]: 61,557,504 E133] 62493,7ÞI— 
'cah3 GI ,588,383 ns I 9 324i: 02,525, 437] | WoW 
\-5|. 61,619,228 et 35] 62,556,999 24? £ 
j G[- .6 I,65JO, LOO Joel 36 62,558,670 "Foal 
F:7zE 6Þ 680,993| & ung 2 [371 62,620,370 3,70 | 
8: 61,711,922} 32:924||>8| 62,652,114 35-70 
[pra 399505; a5a(—3i1767 
'9 61,742,872] — 1139] 62,633,878] — 
JLob 61,773,849 39,977\'10! 62,715,669 bf ojs 
[11| 61,804,852 3 2:00h 41]_62,747,478 Lops, 
I2þ 61,83 5,882 1142 62,7794335] © 2 
13| 61,855,938] 359561142] 62,311,210] 379791 | 
[14] 61,898,021| 4s. 44] 62,843,114 dot 
I5' G1 »929,131]” x 145 62,875,046 |——? 6 2 
I6\,61,960,267| nga 46| 62,907,006 31960 
T7] 61,991,430 pet 147|_62,928,994 

118| 62,022 620 : —1143] 62,971,010 

119] 62,053,837 ga iT 63,003,055 

20| G2 ,035,080 Ip) 15O 6Z 035. 128 

121} 62, 116,35O| AY 51] 63 067,230 

22} 62,147,647| Jug pr 52] 63,099,360| 

123] 62,178.971 BEES: nt 63,131.519| 
I24} 62,210,322|——22-1|54| 63,163,705 
[25 62,241,701| 39372155} 63,195,992] 30 
12<] 62,272. 097 : -T 01.6 623. 228,157 CE SeIES: 

| 62,304.540 #55)} 71 63,260 441 
128} 62,336, [+14 I00 31,460; 1-8]. 62,292,743 | 
1,488] 
[297 62 257.4881] 3 >FOOHggl 63.325,074|. 
L 62, 329.093 —— _ 0 63,357, T4 3... 
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atitudes Cc. 95 
[72 Degr. | IF Degr. gy = 5 "0 
> [Equal parts of a Djference of || > |Equalparts of a| Difference of | 
JT [meridian,c. [:qual parts. || & meridian, fc. [equal partss 
"ol 63,357-434|— ||zol 64,341,976 [== 
I| 63,389,823 $2399 31| 64,375,26L| - 33,285 
2 63,422,24T 0 32 64,408,577 33,316 
3| 63:454.688| — 35 54,441,924) 52 
4| 63,487,165] 324771134] 64,475,302] 33375 
_3 63,519,671] TIE 35 64,508,71T] | 33-409] 
61 62,552,206 |——3233T 25 64.542,171 42 
7] 63,584,770 33,304 37] 64,575,622 33-47T] 
8] 63,617,364 32-594||38| 64,609,124 332592} 
9, 63,649,987|— ; —— 39 64,642,657 3325 >| 
T0] 63,682,640 32:053]]40| 64,676,221| 33504 
11| 63,715,322 32682||13| 54,709,817| © 33-596] 
—_ | 32,712 IE | 33,027 
12| 63,748,034 142] $4:743-444|— 5 
13] 63,780,775 32-741||121 64,777,102] 33658 
14_63,813,546| ng. 144]. 64,810,792] 33-690 
bel 63,846,347 | SF; 45] 64,844,514 33272 
16| 63,879,178) 32-3311146| 64,878,267] 332793 
17] 63,912,039] 32-86T1147) 64,912,052] 33-75 
18] 63,944,930] —=21[48| 64,945,869|——L 
[19] 63,977,851] 3292149 64,979,717] 33545 
| 2,95E | 980 
20 64,010,802 3 — 50i 65,013,597! 33» 
21 64,043,733 |= FI 65,047,509| 22:25 2 
22 64,076,794 33,O&E 52 65,081,453 $3944 
23| 64,109,835] 3320471153! 65,115,429; 33976 
aals ond 334072||— mg 34,008 
24) 64,142,907 ——|{54| 65,149,437 P— 
25] 64,176,009] 3370211551 65,183,478] 34041 
26| 64,209,T4T| 33,32 56j 65,217,551 34-073 
[27] 64,242,304|——ll57| 65,251,656|—4= 
28 64,275,497| 33193 58 65,285,794} 34-138, 
291_64,308,721T| apt 591_65,319,964| 34170 
130! 64.347,975|—=—Hlſ6ol 65,354167|—= 
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[| 3} 95,456.970[— 343351133; 65,501,524 IT aagl | 
4 $5,491,303 | | 34 366| 60,536,872; ">> J5 383 jþ 
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— 34.098 [= —— 21 35736] 
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| - £34799 oO mn 3558437. 
18] 55,975,446|— 34:83 3//43| 57,035,439|— all 
19 -66,0T0, 2279 \867 49] 67,071,318 $,o15[. | 
120} 66,045,145! 34, Jo 67,107,233 332 | 
| ——— _3490L Wgts ” 5 35951 Fo | 
21 66,080,077 |— 935[aþ 07143 T8g fn 2871 i 
2/.-66,114,992| 34024 52] 67,179,177]. "ned 
23j. 66, I49,95T! | 35,003] 1331_67-215,194 36,060] 
[24/6 66, TE ET: '25 0371 +} 67,251,254|— 35,096], i 
25þ 62 9998)... 23 oo1l155\' 67,287,250 26s il 
[271 :66,280 167f— 35,140[[7| 67,3596 7] — "30206 vi 
281 166,325,307 - 35,1741 198|"67,395,8574. 242] | 
29 166, 360,48t| * 91 67,432,099: eo gLh 
: ITS 5 : k 75 279). 
$2195395,590— = {160 29! 97468, 378 6279 ALDH wi 


Sn edmdr. Min. Bs 
deere ee i a 


| 74 Degr. : 
"> |E al} arts 17 I S_—_— 
_ DE IS | 15 er 5 oc. ke [pups g 7 
; Of I tiz0l 68 | 
(648 67,504,694| 36,316 31| 68,574-239 x,  a@; —# 
[000  36333Hh2al. 68540 108f” 37459] 
TIS 5 E 36,390 32| 68,649,196] = 37,498 | 
3 GDSTIABT IG [33] 68,686,733] 
\a} 67,613,864\ 394271134] 6B,686,733|—"27577, 
| opal) Iona einen Ee 
al 67,723, 288]. 36,5390 68,799,583; 370 zl 
$67,759,944 36,576|[2 68,837,279 37:696} \ 
TILE 67796 36,6013 ket 68 874-915  -.-.3737360| 
p-67;796557|— Gen 1391 68 -.- 37,776| 
OE Tan 35 36-65Hhoal en pro one] 27.8IEf, 
IT 67,859,897 . 36,689 40] 68,950,607}. 37,816]. 
[70- 6" be - 36 7260 +: 68,988,463 37,856 Fi 
In "67,943, 285] - 36,764 [+= 69,026,360l- 3 2 97]: 
14<67,980,189] 35802 431 £9,064:267 37-9371 | 
73] 68,017 029] <2 44] 69,102,274] - -3R970Þ 
AL »v29] ry 145] 09,T 38,018] . 
I6] 68,05 3,907: 36878}, 40,292 > arc) ade FW 
17] -68090,823| 26916147 69,178,350| 3595} 
(8&5 68,127,777 36,954 +7)_092 10449 ro of 
19-68, RR 36,993 [+0] 69,254,589} AN; 
20] 68,201 68,201, 801 | | _ 37,031 12] 69,292,770] 38,181, \ 
211-68,238 27.069) [22]. £92332992 38,222] | 
238;870|— —_— 7 58 6 Kat 
24h 68,275,978] 37,108/77| 69,369,255 |—=| 
7 6 ET Le2] 53] 69,445,994] 39349] 
25 '68:387,534| 372241124 69,484,29T; ID30T 
968424797]. 37,263|[221 o—_— - 2208 
GRamope|— 37,302] [|= 1999 tel 
| 0827s $20] 37,380Þ|2o 169,638, 257 |, ASI53q 
SL 57627 = TE I Wy | 2] 3 
Re mms, EE I ESHODe 69:715.485] hs s 38,637 3 GX 
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| M Equal parts of 4 Difference of HS Equal parrs of a Difference of | | 
&* | meridian.cfc, [qual parts. I | meridian, c. -qual parts. | 
- ce Weir nem om, 4.9 Gromaraeny ON | 
en x64 IFN oy ERR 
{'o| 69,715,485 [>==|130l. 70,894,564| == 
| 7] 69,754164) 3579/|;1] 70,934,548} - 39-984, | 
— ——— 32] 7L,0I4,651 &/4| | 


3] 69,831,648 2 
| al 62,870,453 $0,005 
} 5] 69,909,300 3 0,047 
_ © | ' 38,890 
Fat 69,948,190 : 


34 71,054,770 ACN | 
35] 7094-935 | 


6| 71,135,145 || 
2 71,175,401 40,256] | 


69,987,142] 39932 


$94 137 
8 70,026,117 38,975 28 71,215,703 40,302 | 


39,0IS — 

9] 70,065,135 |—————|[39| 71,256,051} | 
fro 70,104,196 390011110) 71,296,444] #239} | 
[II 70,143,300 39104 41| 71,336,883} 40,439 | 


| = 2 + 628 0,48 
[12 70,182,447 T_T 71,377,358|— LR 
I3] 70,221,637 3 951/43 71,417,900 4+ o_ 
[14|_70,260,870 — 44] 71,458,478 POR ' | 
[15] 79390.097 2 alt] 7-499.105|— 
16] 70,339,467] 351321146} 71,539,774) 7097 


17|_70,378,830\ 39363147] 71,580,492] 42719} 


CORY ,AO7| | L 
[18| 70,418,237, #748 71,621,257 £2290 | 
1I9] 70,457,688 39431 49] 71,652,069 40,812] | 
[20] 70,497,183] Ti 150| 71,702,928] Oy 
E1720;526,7220 | ——— S111] 71,743,834 40,900 | 
122] 70,576,305, Na ol192 71,784,787| page | 
23|_70615,932] 3925111531 _71-825,787] #000} 


124 70,655,603 —154] 71,866,835 _ 
25] 70,695,318 39,715 71,907,930 41995} 
26|_70,735,078 39,760 56; 71,949,073 41,143! | 

[27] 70,774,882|————|57| 71,990,264P———|| 
[28] 70814,737] 39924158} 72,031,503] 412391} 


29} 70.854.625| 3989\|5ol 72,072.790) 47,257 
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[76 Degr- - [76 Degr. Sv 
| = >| Equal parts of a | Difference of [| 8 Equal parts of a Difference of 
J meridian. Oc. :qual parts, || meridian, Fc. " HAT 
STi ==lol 73,377,167 |= 
3] 72,155,508 TI 31] 73,420,055] . 42,588] 
[2]. .72, 196,940 21.480 32|_73-462,995] 7299 
Fl 72,238,420|— : 1133 73,505,987 _=- 
| 4 72279949] 772.781134] 73549032 TED 
þ-51_72-321-527} Jags 35|_73$92,129 3» 17a, 
*6| 72363-15447 676139 73,635,279 yo 
71. 72,404,830] 7211371 73-678,482 43-203 
8] 72,446,555] 47251138] 73,721,737] 13203} 
9] 72,400,329 _— 139] 73,705,046 ——" 
To 72,530,152] no 3]'20! 73,808,408 43,362 
1x] 72,572,025] 7/0021[411_73:351,823 43-475] 
12| 72,613,947\- I 73895290 ——— 
3} 72,655,919 TOR 43 73,938,813 | +323 
14l 72,697,941) 429221144] 73,982,389] 432572 
Comes (i noon 42,072||-—> =O 43,029 
5] 72,740,013 |—— 57551145] 74-026,018 — 
16] 72,782,135 —_— 46| 74,069,701 HErE 
17]_724824307] 72,2 21(427|_74113-439 Het] 
1g| 72,866,529 ——1148] 7415723 1 
19| 72,908,802] 42:27311491 74,201,077] 73-5 
20] 72,951,125] 7223-31150]_74:244.978 | 
21| 72,993,499|—,-=—\[51| 74-288,933|——7 70 
22] 73035;924\ 424251152] 74,332,943] F9og 
23| 73,078,400 pe 53|_74-377,008 = 24 
24 73,120,927 22 51134 T4,421;,128— _— 
25] 73,163,505] #2571155] 74,465,300 79.27 
26] 73,206,134] 781 nj—4592534 F $4; 
27] 73,248,815 |————1|57| 74,553,820, "IOPe 
28]. 73-291,547 you 58] 74,599,162 THAT 
29) 73:334331| - #2324159] 74:5424560 oor 49 
30] 73-377,167(——<=|(60| 74,687,014|— 


——_— 


100 oA T able of- Latitudes CFCs : 


77 Degre "a N77 Par. __ nn BY 
S[Equal parts of 4 Difference of | T Equal parts of a| Defference of 
S | meridian,cc. [equal parts. || = |meridian,&c. |:qualparts. 
—_— - cape — . — : 
© $7,014] —=J130| 76,047,374 EI | 
FE Ee 
_2] 74,776,090] ##35"|132| 76,139,959 231 
3| 74:820,712|———1133] 76,186,343[—— 
4| 74,865,391| #4+279j|24] 76,232,789| pgs 
'5| 74,910,126] #+735||35| 76,279,296 6, 
6| 74,954,918) — "Sao 36| 70,325,004 45,630 
7] 742999767] TÞ #51137] 76,372,394] 1555 
8] 750,446,73 449001128] 76,419,186 - | 
9] 75,089,637|— 511139) 7646594016 | 
jo] 75,134,558 Tx 40[| 76,512,756 5879 | 
1 75179737] #2776421 76559635] 12091 
T2] 75,224,873|— mo 42] 76,606,576|— — Oe 
13] 75,270,067] TY =11143| 76,653,580) #11 | 
14] 75,315,319] #3223 1144] 75,700647] i772 
I5| 75,360,629 1145] 76,747,777 Tad | 
I6| 75,495,998] T3:3921146| 76,794,970] #73 | 
17] 75,451,425 $6dg" 47] 76,842,226 be | 
13] 75,496911|—— 1148) 76,889,546|— | 
I9] 75,542,455] #31 i149] 76,936,930] #723 | 
20] 75,588,060] 7--21159..76,984.378) #721 
21] 75,633,723, ——=|[51] 77,031,890, os | 
22] 75,579,445] 49722152] 77,079,466] 475570 | 
23] 75,725,226 bs 41(531_77-127,107] Ade. 
24] 57,771,067] Dang pe 34 77,174,812! | aq ol 
25] 75,816,968 pede 55| 77,222,582 Geet 
26| 75,862,929) 1502111091 77270417]} #731 
27] 75,908,950/————|57| 77,318,317 _ 
28] 75,955,031] 42/70 21158|. 77,366,283] 47:90 
29] 76,001,172| _ 59|_77,414,314 _— 
39] 76,047,374 ——<1101_7746240|——— 


Io! 


eA T. able of Latitudes = 

[78 Deer. Ds . El = Legr. TE | 
SſEqual parts of a Vitferense of [| & Equal parts of a Difference of 

-- meridian, MEAT qual parts. & meridian, CFCs qual parts. 
0 77,462,410 [<==|1|30| 78,936,821 = 

1| 77,510,574] 4816331] 78,997,051] 30239 
2] 77,558,803 ty 555 32] 79,037,353] 39392 
[31 77,607,098] —Z===21133] 79,087,727; 50,374 
4] 77,655,460] 453021124] 79,138,174\ 59:447 
5|_ 77,703,888] TT 51135] _79-138.693 50,519 
6] 77:7524383| 651136 79,239,285! 15921 
| 7] 77,800,945] #2302137] 79,289,950] 39:59 
3| 77:849.574\ T8 699|139|_79:342689 50,739 
9 77,898,271 © G 39] 79,391,501. = 
10| 77,947,035] #270440] 79,442,387] 37 886] 
IT] 77,99 5-867 ens 41| 79,493-347| 32900 
T2] 78,044,767 —5 242] 79,544.38 —— = 
13] 78,093,735] 4998/1221 79,595,489} 37100 
75 78,191,877 245 79,697,930 51,258 
I6| 78,241,051| 4931741146 79,749,263 | 51,333] 
17] 78,290,294] 73. #31147|_79800,671 51,408 
IS] 78,339,606 22 48| 79,852,1551— 51,454 
19] 78,288,988| 42,3 *1149] 79,903,714 51,559 
20| 78,438,439 pes > l1|50]_79,955,349 51,635 
21| 78,487,960 [5T 80,007,061 LLES 
22] 78:537,551] 49559111591 80,058,849] 51788] 
23] 78,587,212 4007 52| 80,110,714 51,865 
24] 78,636,943 A [54 $0,102,656 |— 51,942 
78,686,745 49,002'l-c| 80,214,675] 32272 
78,736,618 49,373}\56 80,266,771 52,096 
27) 78,876,592 |— THETD 57| $0,318,945 27H 
28 78, 836,577 5O,0T 5; 'F8 80,371,197 52,252 
29] 78,886,563] 5993|159] 80,423,527] 337339 
[30] 78,936,821 —5®[pol 80,475.95 52,408 


H 2 


102 eoA Tableof Latitudes exc. 
79 Degr. ” [179 Degr. __ | 
| Equal parts of a| Difference of Equal parts of a 

| $ +. 11 © fre -qual parts. 8 meridian.cfc. 
0] $0,475, —[||30] 82,085,813 => 
| 1 dear, $2,486|[>1| $2,140,773 gh | 
2| 80,580,986 I2395||32] $2,195,819] II} | 
— $2,644||— 55133] | 

- 80,633,630 _ 


7 


Difference of | 
-qual parts. | | 


$2,724 221 grey 
80,686, , '24| 82,306,172 
| 354 T4006 35 82,361,480 55,308 
LTD 36] $2,416,875] —_ 
82,472,358 3 3403 | 
82,527,929] III | 


5 oo 

6| 80,792,040[ 

' 7] 80,845,003 52,903] 
8 

9 


30.893,046 3 3043 
_— _— 


I o| 82,583,589 
IO > <p 53-204}/20) 2a Ins $5749} | 
II; 3 f ; 53,285 11] 82,695,176 55,888 
Il; 81,057,659 Saeed; ol Wl 5,176 hd. 
[12| $1,111,026|————=|]42| 82,751,103 
[13] $1,164,474 33-44*||43] 82,807,120] 39017 
I4 31,218,00 53,530 44 82,862.227 560,107 
0 i knenms $3,612} =| ALL 56,197] | 
T5 81,271,616| _—_}. 82,919,424|———-5. 
6] 8$1,325,3I0 53094 461! $2,975,712 J : 
17] 81,379,087 Fog Fg 47]_83,022,090 Rn 
18] $1,432,045 |—===<||48| 83,088,600 —— 
19] 81,486,889] 33-24311491 83,145,121 36,5 


20! 81,540,915] THO 150] 83,201,774] 56,053 
[21] $1,595,024} —2—2[51] 83,258,519]|——=| | 
122] 81,649,217 TJ+T1931i52] 83,315,356] _ 3 
23| 81,703,494 5422771153] $3,372,286] 3993 


123] ,362 


24| $1,757,856 
25] $1,812,302] T+44%|55] 83,486,425 : ail 
26| $1,866,832 hag 56| 83,543,635} 7 
127] $1,921,449 57] 8$3,600,939|- <7 1 
28] $1,976,151] 54.708 58| $3,658,337 57-299 
29| 82.020,939] I4+7®%%1159| 83,715,829] 7} 


E 5 26 50 | T7) 37] 
[30| 82,085,813 54-074 60! 83,773416|— 37,307 


= 
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of A [ atitudes Ec. To} 
| 80 + Ng = IE Ul no HAR = —_ f- 
[—— Tp [Dy rence IT Tow Ma ng h Difference of 
—_ =| 7 G, han —_—— 
{| Er ; "$7,682 i2r 35.007 468 | 59799 
2] 83,888,876} 3/7/95, 32 S598 297 | 60,906} 
3| 83,946,750[— 24] 5,700 18| OL002 
4|\ $4,004,720 58,066||; 35.851, 204| 6G1,I19 
>] SET __58, 58,163 2 © ora cant 61,227 
6] 84,120,949| 51136} 5,912, 61,325 
| 7) 84179209] is 37] 85,973-856|, 51.443 
| 9] 84,296,022 58,552 44 86,158.520| ©1560 
lg root  $84YMet 2 Jann C170 
a EIT FBS [in gen nt [61,879 
iro Set7o 3g) 38.550/|44) $6-244.158) 7999 
5 8, g 62, IOO 
[14]_84589,777] J,9921144 529258 __62,211] 
Rees 59.149|[46 $6:450/991] 22.395 
7 | > = ney 39,25O[147| 85,593 -225| 82,434 
73 I : - 53935248] 86,655,77 1|——< 
I ;826,575/— _ 
19] 34 386.027 os HA 86,718,429 pope bd 
20] $4:945,580| © 79.555 ES 62,885 
i Breop23 3a elle aotaoRr "35.29 
DIO 9.000 —_— _ 63,ITI3 
erate 2 ea tron? Gag 
os C3 LOABLF 60,056 rl $7 095.760 63,342 
26| J ZOF,V0oL 6O 274 Fl 2.4 Fins £558 63574 
2 85-425,705) COT7F 5 97.287,488] C2090 
29 85,485,186 fp: $9] 87:351295] 22024 
130! 85, $45,774 TIT 160, © 87,415, 2.19 2627 
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a ——_— — ———— 
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A T able of Latitides EC 


| 8 I Deer. 


"18 I Deer. 


Equal parts of a 
meridian. c. 


4s ET ID __ 
PY 


— 


87,607,699! 
87,672,096} 
$7,736,612 


Difference of | 
-qual parts. 


87,415,219 
87,479,261] - 
$7,543,421] 


64,042 


64,160 
64,278 


| 


| 


87,801,249 
87,866,006 | 
$7,930,882 | 


_ 


LY QI vs [oo = oll-F 


_—_— 
- 


| 64,397 


64,517 


_ 64,636 


- 64,757 
- 64,877 


64,999 


by TE. 


CE 
- 


"87,995,882 |— 
88,06 1,002;| 
| LL, 88, 125,2245-- 


2] $3,191,609: 
[13] 88,257,097| 
| 88,222,709 


COþ SS, 388,445| | 
5] 88,454,305 
117] 83,520,290 

3] 88, 586,400, 
if 88,652,636\ 
88,718,999} 


| 65,I20[:15f 90,073,574 Þ 


: © 65,242] 


——— 


65,488 
65,612 
65736 


7 55, 860; 
- 65.905 


GGO,TIO 


| 88,852,106 
3f_ $8,918,851 


66,236, 


147] 99,560,432] 


25] 89,052,726 
26] 89,119,858 
_ 89,187,119 
89,254,5LT] 
89,222,034| 


Dl 89,389,688 


i[5I] 90,841, 731] 


153] _90,933,239|. 
154] 91,054,210 


159] 91411,159| 


KR Equal parts s of 6 [Diference of 
o meridian. ec. equal parts. 


i130 39,389,688 | = 


32| 89,525,393 


34| $9,661,630 


35] $9,729,949 


Zo 89,79 8,40; I Cn 


27] $9,866,992] 
38] 89,935,716| 
JY 90,004,577"! 


41] 99,142,709}. 


42] 90,211,982; 
3] 90, 281,393 : 
44} 90,350,943 


+5] 90,420,632} 
465]. 90,490,462 


43] 99,630,543] 
49] 90,700,796| 
90,771,192} 


52] 90,912,413 


 Þ ; 921,125,327} 
56| 91,196,590] 


57] 91,267,999| 
58] 91,339,555| 


GO! 91 483,011] 
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A Ta able of L atitudes &c. cog 

[32 Dex DN 1 Fave, 8 ERS | 
"<TEaualparrs of a| Difference of || = :qual parts of - iD fference of | 
| Epodperye of | — - S| meridian, fc qual parts. f 
[| —  ——_ EE ——— 
of 91,483,111! ; 11301 93,710,914 5,782 
ED DELES 22,1511; G 70,953 

j_2 2222004, 72,2011|22]_9232204259] 77,124} 
Pa SL699,4651 TILES 93,941,783 77,2 Fi 

we <Sbhd 724521124] 94,019,079] 5; 53 
bo 91,77 12,504 $ I 77,40 | 
5| 91,344 621] 5 75611351 -24-2994547 77,642 
6| 91;917,377\" 55 gogll35]} 94174159157 816] 
4 91,290,286 73,062 J7] 94,252,005] 77,991] 
8] 92,063,343] 52.2 19)[32]_24:329:996] 78,167 
9] 92,136,565 37 2911139] 94,408,163 |S 
by 92,209,936 Ao 40] 94,486,507 78,521 
[11] 92,282,463 73,683 +1|_94,565,028 78,700 
I2! 92,357,146 52 8ach\421 94,643,725| 58,879 
[3] 92,430,986 apt 43} 94-7220 271 | ' 7,059 
I4 92,594,953 741551144 94,801,666 79,239 
15 92,579,138) oo, T4ltt5 94;880,905\ 29,421 
16] 92,653,452 7447412] 94:960,320) ' 79,603 
17]_92.7274926] 546241421 _232:232:922] 79,787 
18] 92,802,560[— 48] 95,119,716| 5 551 
119} 92,877,355 74,957 42 95,199,687 89,156 
20] 92,952,312 75.119 50] 95,279,843 $0,342 
21 93,027,431" 585 5I} 95,360,I185\ "00,529 
122] 93,102,713 75,446 52] 954497 14 $0,716 
24] 9:17.15] JF Stoll 21921:439| 80.05 
24\ 93,253,769! | 51154] 95> 602,3351 $1,094 
25] 93,329,544 T 55] 95,683,429 31,284. 
26| 93,405,435 76.108|[39|_99704713 $1,475 
27] 93,481,593| 26,275117 95,846,189 $1,668! 
28| 93,557,858 76.444, 58 PL E7 OI $1,561 
30) 93,710,914} wy —'160 96091775 ; 


_ 


al 
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106 FA Table of Latitudes EC 
33 DC&r.. 8 [83 Der Degr.. EET ors « 

| S [Equal anght of a Dafoe 0; || & | -qualparis of « Difference of 
KY meridian. ce [-qwual parts. {3- neridran.chc. | qual parts, 

= LORE | E229] a 
[ol 96,091,773 =====1Iho| 98,648,445 [=== 
1 9-17 41022 | 82,249] 131] 98,737,007 98,562: 
_2| 96,256,467; g #31132] 98,825,797} 88,790 
3l 96,339,009 Q = 33. 98,914,815; EY 
| 4| 96,421,949 po? 444 24 99,004,063] 99,248 
_5| 96,504,987; Ants [35|_99,093,542| 89,479 
6! 96,588,225 8: for bit 36! 99,183,253] DAR 
7 96,671,664 $439 37] 99,273,197 89,944 
_8| 96,755,304] $32242|[38| 99,363,375] 90178 
9; 96,839,147 = 1 39; 99,453,789 4+, | 
10] 96,923,193] oÞ040||4ol 99,544,440] 92951 
11] 97,007,444 +25 T1141] 99,635,329] 99.989 
12| 97,091,900 —_— 42] 99,726,458 ee SRI | 
13] 97,176,563] S#+303|[43] 99,817,827] 97:369| | 
14] 97,261,433 - CG +4]. 99,909,438] 9D SI | 
I5| 97,346;512 5 -—<=|145] 100, T00,001,293 — 222253 
16|. 97,431,800 I ©1146] 100,093,392 92,099 
17] 97,517,299 L499 {47]100,185,737] 92345 
I8 | 97,603,010 > —_— 48 IQO 278, JZO G 92,593 | 
19] 97,688,934| do othe. 49|100,371,1791| 92-S41| | 
ld Þ LAS Leded CRTER 50/100,464,262! 93-091 | 
21 97,861,423| —— 51100,557,604| 232342 
22] 97,947,991] 22:32*||52|100,651,199] 932595 
23| 98,024,776] g 1051153, 100,745,048 93-549 
24| 98,121,780|—=— -alToo, 839,153 94,105 
25] 98,209,003] o/331155 100,933,514 94,361 
27] 98,384,111 : To [57|101,123 o13\—2 + 24:79] | 
28] 98,471,998| _s ®71158/101,218,154j 95141} | 
29] 98,560,109 na |; 7 101,313,557] 954%] | 
39] 98.648,445| =25"|[50 101,409.224)—L 67 | 


1 04,409 799 


ef T. ble of L atitudes Oc. m7 
pq <1 84 (Vegr. 
[84 Degr. | = [Equal parts of « ON Ines þ 
ayferense of [| < | Equal p 
CERES 
_ —————=—llgww ,409,795 104,550 
 0[101,409,224 95,933 HOT Os 104.958! 
I\101,505,157 96,20011221104,619,417| 105,288| 
Y 6 tb Lonnnked Þ £2 ONES 377 331104,724705 105,610| 
 3]101,697,025, 96,738 34/194,830,315 | 105,934 
4 101,794,503 97,010 35]104,936,249 106,260, 
.5[101,891,573 97,283 [>c|105,042,509|— 535 ge 
4 988,856: 13 ; IO >) | 
61101,988,85 97,557137|105,149,097 106,918 
7 102, pI] 97,534|[|1>3|105,256, GL F12 * 107,250 
'9 EDD 282,358] _ 39(105,363,265] 197,584 
9 98,391 | 40[105,470, 349 107,921 
19}102,380,749 98.672||1411105,578,770| 108,259 
IT1102,479,421 I 98,954 42|105,5687,029, 163 GOO 
121102,578,375| 99,238] 43[105,795,629 108,942 
[3|102,677,613 99,524\|44|105,904,571 109,287 
(141102,777,137 99,812 15|106,013,858, 5 "74 
ils 102,876,949 100, TOI 1161106,12 3,492 109,984| 
[15[102,977,050 _ 100,392 47|105,233,476 110,335 | 
(171103,077,442 100,684] | —— $11] === 
— | 48|106,343, 110,689| 
181103,178,126 100,979) 49]106,454,500 I1T1,045 
2clro 369/285] 101,275||Fol106.565,545 111,403 
= 103-3003 = ToI,572 Fl 106,676,9458|— III 764 
of 24219521 IOr,872\ lo lr08 988 712 112,127 
22j103,583,824 102,173 53 106,900,839 112,492 - 
23293:935:997| 102,476||= 54/107,013,332| "775 861 
241103,783,473]——702,781 55]107,126,193] 552,221) 
25[103,891,254 oY 561107,239,424 112,604 
39242) 103,297 [lvoe i 158 113.979] 
271104,097,739 103,707 55[107,467,107] J+ 3 56| 
28[104,201,445 104,019||:9|107,551,462 | "2 11.737 
[ESO 104.334 [ola 473 
30 _ rE 


— CIS ener Ce — re ren ene 


————— ———— — 
OE re ren net Ie — ee nn 
LL 2045 AED . II 7 


=. __= 
—Yy 


CNET oe 
00 ry tug ge 
Lon 5 = 


=; = 


— - 0 OI -_ — m_ a _ 00—— 0  W——_ - -_ _ _ 
p - _ __ = —— Ne ee er nn nn OO OO 
— —_—— ES T2 FEISS - Ez ITE III DIRE ES TR ” =1 - "Tx 2 Orr ns Hr. oy. - > —_— _ 
_ —— _ > = ht cn. "4 5 


To8 eA Table of Latitudes ec. 
| 85 Degre. : [i85 Degr. 5 ND »j 
'S qual parts of a| Difference © | = £qul paris of a| Difference of 
E i eridian. fc. -qual parts. IE mertdran ar. | qual parts. | 
<|107,696200[==—>===11j;c[111,328,728| = 
1 birvro Ii5,I19 31j111,456,655 CHO 
21107,926,824 bebe be. 22|jIII,555;059 128.987 
—_ | 35093 |1,-| > PRs 5 
(108,042,717 —={[3:[111,713,943 — 
+ 108,159,002 I116,283|,24'111,843,310; 129,367 
_5 108,275,678| aa. 35]111,973,164 Grp J4 
[51108,392,750 N T2972125 I 12,103,509 TD 
71108,510,221 dds hd 37[112,234349| 137"O 10 
$1108,628,093 don 38|112,365,687] - har'} > 
| 91108,746,369 —_— 39|112,497,528[———— 
[10{108,865,052| 119:603||10[112,629,875] 132347 
11]108,984,145 ES 41[112,762,732 adn 
12|109,103,651 Dat 142{112,895,803 5 
13[109,223,572| 119-9211142[113,029,992] 71332999 
14/109,343,911] 1793391144/113.164.403] 1344, 
151109464671 ————= [45]113,299,340|——=z 
[16[109,585,3856 21,T051146[113,434,807 3 5,407 
I7j109,707,468 : : _ ” 47|113,570,899 of gr 
118|109,829,5 10: _ 5 48|I13,707,349' 5 2 | 
191109,951,986] 722-47011491113,844,432| 737095! | 
20[110.074,898] 732-972|150[113,982,053Þ 1373) | 
21|110,198,250 ZIDN [151|114,120,246! 22A 9J 
2251 10,322,044| 123-7941[52|114,258,685| 135739 
[23/110,445.628 T2000 53|114,398,284 139.299 
124|110,570,973|—- _ 21154/114,538,149 == 
251110,696,115| 125-1421t;51114.678,584| 149-435 
26|110.821,713 i5pa0y 56|114,819,59: agg 
127 110,947,770] -— Seth [57 IT4,961,181 £2] 
28[111,074.,289| bend | LL [15,103,353] 142-172} | 
29/111,201.224 NR J 59[II5,246,114 ag 
30,T1 1,328,723; +34 i6O I15,389,469 43333 


——m— 


__—_— 


eAT able of Latirudes OC 109 


Th oak. caulk 

| = Equal parts of a Difference of 'F Equal paris of a\ Difference of 
5 |meridian,&yc. |-qualparts, [|'% |mertdran,chc. equal parts. [ 
| 01115,389,469{ "T5; ge.) 39119.993,436 Ter <gG 
| 1 115,533,423 gt 31 120,158,022 x av 
2 115,677,981 | 145,167 32 120,323,399 166,175 

3]115,823,145| T1, 28511133 129,489,574| —TG6,080 
S[LIGHIS330} 147,025\135 [20,82 4,348} 168,615 
 61116,262,355| T5 gc 5/36 [120,992,963| TG 

7] 116,410,010] {ay 4 37|121,162,408 64a of 
Sruea8en| tlgjs 2133291) irs 
10 115,856,811 | eto > 121,675,804| wr a 
11]117,007.041' 150.988 411121,843,65I| 7152-719 
12]117,157,929 42i122,022,370| ET 

| I $ES92 174,600 
131117,309,481| LAM 43 [122,196,970] pl 
14 117,461,70; | 152,897 :441122,372,460| L76,389 
151117,614,600|—7 11451122,548,349|F.25 , 07 
151117,768,179| 133372 1461122,726,146) S277 
17;1 7,922,446 154,961, 47 122,904,36GT| 179,142 
181113,077,407| 755 661) (421123-033;503| 789,078 
191118,233,068] 1:5 26711491123-263,581] 181,025 
20[113.329-435f 157,080 501123444608] 181,983! 
[21]118,546,515 157,300 |511123,626,589|—75 


| 82, | 
22)118,704,315| 58 526 52 123,009,539 183 ph 
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Cnar [IL FAY 
T he wfe of the two firſt colummes of the Tabk of Lati- 
 tudes,for graduating 4 meridian in the general Sea- 
Chart. Fe 


2D ag Efore you can make vſe of this | | 
SZ Table, for the true gradua- | 
ting, or diuiding ofa mer | 
fea) dianof this Chart into his de- 2 
= 5 grees, or other parts of Lati- | 
> rude, increafing from tlie #- | 
: quinoCtial towardsthe North | 
2008  and' South in ſuch propor- 
tion, as before hath been ſhewed, there muſtbefarſt 
ſome preparation made to that end ; which may be 
done after this manner: Ouerthwart the midſt of _ 
the plaine ſuperficies, whereupon you will draw the 
lineaments of the Chart, deſcribea right line, (re- 
preſenting the zquinoQial circle) which you ſhall 
diuide into 36o parts or degrees, and crofle the ſame 
{quirewiſe with right lines,by euery fiftor tenth de. 
gree. Fhetttake with your compaſſes thelength of 
| halfethe@quinoGtial,(that is, 180 degrees) and fet- 
Us one foore-of your compaſſes in the mutuall in- 
 terſection of the xquinotial, with the perpendicu- 
hror meridian that'paſſeth by either endof the #- | 
| quinoctia}, with the other foote makea pricke inthe 
ſameperpendicular or meridian: the ſpace contet- | 
ned betwixt this pricke and the zquinoGial, diuide 
firſt intothree zquall parts, andeuery one of theſe 
ato other three, ſo.hauc you nine inall; and againe 
j0 cuery 


© 5 EY Rs oe RAE 17" Ae e c 


Thevſeof the 
ewo firſt co- 
lumanes of the 


114. Thevſeof theT able of Latitude, 

euery one of theſe infothree,ſo haue you 27 partes, 
and euery one of thele parts diuide into foure, fv 
haue you 168 parts : And-againe (if there be ſpace 
eftough)-dinide 'eueryoneot theſe into1007 100, 
ſo ſhall you haue 1580, or 10800 paris, which will 
bring you to the Latitude of 85 degrecs and ſome- 
thing more. Butif youwould make your Chartto 
any greater Latitude, you ſhall continue forth the 
foreſaid perpendicular, and 'dinide it into ſo manie | 
more of the ſame parres as you ſhall find needfull to 
attaineto the Latitude-you defire. Then note cue- 
ric fift and tenth part with black leade,and ſet figures 
atithem, beginning at the zquinodtial, and from 
thenceproceeding-Northwards and Southwardes, 
'Then-looke what numbers inthe ſecond colurmne 
are anſfwerabletocach'degree;or minure inthe firſt 


* tableof Lat columne ofthis tableof Latirudes(omitting alwaics 


foureorfiueof the firſt figures towardes the'right 
hand)atidatthe-ſame numbers of parts inithe per- 
pendiculars,make pricks on'either ſide the xquino- 
ial :by which (prickes)draw right lines equidiſtan 
from thexquinoGtial, tor they ſhall be the parallels 
of the truenautitcalPlaniſphezre,or Sea-chart. | 
- Notwithftandins theſe parallels areall of thema 
little further diſtant from the zqninoRial then in 
trueth theyſhould bee.: and ſomuchthe more, the 
furtherthey are fromthe xquinodial. Which er- 
ror mightbe fomething the lefle, ifthe former Tx 
| ble had been firſtmade to ſmaller partes then mt- } 
nutes. Bur-rthat' were a matter more curious then þ 
neceſfarie, the table herebefore ſer downebeing ſo. Þ 
neere the trueth;thatit is:nor-poſlible by any rules 
| of 
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The draughtof the +*ſeidians,Þ arallels,;nd Rumbes of the 


nautical Flamſphare truly made. 
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orinſtruments of Nauigation, to diſconer any ſen- 
fibleerror in the Sea-chart, fo farre foorth as it ſhall 
be made according thereto. 


The figure following containethonely one part 
of the nauticall Planiſphere, fromthe zquinoctiall 
Northwards,becauſe the other part from the zqui- 
noctiall Southwards muſt be altogether like and c- 
quall to this. Herein firſt I drew the zquinottiall 
line A C,and diuided it into 36 equall parts, where- 
of cuery one is vnderſtood toconteine ten degrees, 
andI raiſed perpendiculars from euery one of thoſe 
parts; which are the meridians of the Nauticall Pla- 
niſphzre, every where zquidiſtat each from other. 
Then I tooke halfe the length of the zquinoQiall 
with the compaſſes,and ſetting one footein the end 
of the xquinoQial at C, with the other foot I made 
aprickeatDin the perpendicular or meridian C D. 
The ſpace contained betwixr C and D, I diuided 
into 1080 parts, ( vnderſtanding euery one of the 
{maller parts, or ſegments of the line CD to con- 


teineten leſſer parts)in ſuch ſort as before hath been 


ſhewed, and ſer figures to them, as here you ee, for 
the readier numbring 8 finding out of any of thoſe 
parts. ThenTI looked in the former table whatnum- 
ber of equall parts of the meridian anſwered to cue- 
rietenth degree, and (caſting away fiue ofthe firft 
figuresnext the right hand (becauſe I conceiue the 
ſpacebetwixt C and D tobe diuidedonly into 1086 
parts) I foundout the parts anſwerable to the num- 
bers remainingin thelineC D:and at thoſe parts I 


made prickes,by which 1 _—_ the parallels, F: 
$ 


Example of 


the gradua- 
ting of a me- 
ridian inthe 
generall ſea» 
chart, 


16 The wſeof the T able of Latitudes. 

As forexample : in the table,the number anſwe. | 
Table to ten degrees, is 60, caſting away the fiue firſt 
figures towards the right hand: therefore I looke 
60 in theline C D, and by that partI draw the pa- 
rallel of ten degrees diſtance from the equinodtiall, 
Likewiſe the number anſwering to twentie degrees 
(omitting the fiue firſt figures) is 122: therefore by 
that number of equall parts I draw the parallel of 
twentie degrees latitude from the equinodtial), &c. 
And after this manner drew all thereſt,as you may 
ſcein the former draught. 


Cray. IIII. 
Another way for ereduating the meridian of a generall 
Sea-chart. 


Ar a Ag Therwile for the dividing of 
SF themeridianofageneral Sea- 
S chattinto his degrees, and 0- 
” ther ſmaller parts of latitude, 
4 NF. when the Chart hath not ſo 
SED £ greathatitude or breadth fro 
———_ S2 the equinoQtiall towards the 
OOO" North or South, as hath the 
figure before ſet downe; you may go thus to work: 
Firſt finde out what proportion the whole longj- 
eude (or length of the Chart from Weſt to Eaſt) 
muſt haue to the whole breadth thereof berwixt 
the parallels of the moſt Northerly and Southerly 
laces,that are to be ſet downe therein : which may 
e done after this manner : Out of the ſecond co- 
' lumneofthetable of Latitudes.take the numbers 1 
equa 
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equall parts of the meridian anſwerable to the grea- 
teſt North and South latitudes that are to bee ſer 
downe in the Chart : diuide thoſe numbers by 
600,000 (thatis the number of equall parts of the 
meridian anſwerable to one degree of the equino- 
Qiall) the quotients will ſhew how many degrees 
of the equinoRiall the breadth of the Chart muſt 
be on either fide the equinoGtiall coward the North 
and South. As for example, in the generall Sea. 
chartto be adioyned to this booke, the latitude of 
the North part ofthe New land, found by the Hol- 
landers about the yeere 1596, and by them called 
Gebro:cken land (lying Northwards from Norway) is 
about 86 degrees. And the latitude of Queene Z/- 
Jabeths Iland*firſt found by Sir Francis Drake, lying 
tothe Southwards of Magellanes ſtreights)is about 
53 degrees. The numbers of equall parts of the me- 
aidian anſwerable to theſe latitudes, found out in 
the forefaid Table of Latitudes are 83,773, 416,and 
37,639,370; which being diuided by 600,000,the 
quotients are 140 and 63 almoſt, ſhewing F breadth 
of the Chart from the equinoctiall Northwards 
and Southwards, in ſuch parts whereof the equi- 
nociall conteineth 360; which added together (hal 
ſhew that the whole breadth of the Chart from 
North to South muſt be about 203 ſuch parts. 
Hauing therefore diuided the length ofthe equi- 
noRiall or any other parallel ofthe Chart (becauſe 
theyare all equall) into 360 parts, take with a paire 
of compaſſes 210 of the ſame parts (becauſe that is 
the next greater number apt for diuiſion)8& ſo kee- 
ping them vnaltered,ſet both feete in the meridian 
I 2 at 


0 


n$ Thevſeof the T able of Latitudes. 
atone of the ends, or in the middeſt of the Charr, 
and divide the ſpace conteined betweenethem firſt 
into ſeuen parts, and euery one of them into three, 
ſo haue you 21 inall: then diuide each of theſe in- 
totwo.and theſe againe into five; ſo ſhall you haue 
inall 210,the number of the parts required, Now 
beginning at the Southermoſt of theſe parts,tell on 
Northwards,till you come to 66,and thereby draw, 
the zxquinodtial ouerthwart the meridian at righe 
angles. After this you may diuide the ſaid parts of 
the meridian cuery one into fix, drawing foorth 
eucrie fifth or tenth. a little further then the reſt,and 
ſerting figures to euery hundreth part, for the rea- 
dier finding out of any number of thoſe parts that 
ſhall bee required. This. being.done, the meridian 
may be diuided into his degrees of latitude,and the 

arallels drawne after the ſame manner that wee 
zaue alreadie ſhewed forthe drawing of the former 
figure ofa generall Sea-chart, in the Chapter next 
going before. 
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Cuay. V. 
T he wſe of the table of Latitndes for the true gradua- 
ting of a particular Sea-chart. 
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= 24 © make a particular Sea-chart;firſt confi- 
7221 [AS4 der at what latitudes, your Chart muſt 
£7 xy begin andend: Then looke in the for: 
ACE=OM mer table of Latitudes what numbers 
of equall: parts are anſwerable. to both thoſe lati- 
tudes,andſubtractthe equall parts anſwering tothe 
leſſer latitude,out of 5 equal parts anſwerable to the 
grcater latitude; and drawing aline ouerthwartthe 
| breadth. 
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breadth of the Chart from North to South(at one 
of the ends, or in ſome other vacant place thereof) 
divide the ſame line into ſo many equall parts, as 
the difference remaining ſhall amount ynto : ifthat 
difference bee a compound number that may bedi- 
uided into his vnities by ſmall diuifors. But if it fall 
out thatthe number of equal parts remaining be ei- 
ther a prime number, or elſe ſuch a number as can- 
not otherwiſe be diuided into his vnities, but by 
ſome great diuiſors, you may then take the next 
compound number that is greater then the ſaid dif- 
ference, which may bee dinided into his vnities by 
ſmall diuiſors. Thus hauing diuided y line drawne 
ouerthwart the breadth of the Chart, into ſo man 
equall parts, as this compound number cnt 
vnitics, and beginning at that end thereof which is 
ſuppoſed to bee Southwards, or next the equino- 
Riall, ſer thereto the next number of whole hun- 
dreths,or thouſands, lefſe then the number of equal 
parts anſwerable to the leſſer latitude, and drawing 
foorth euery fifth, or tenth part, alittle further then 
thereſt,ſet figures to euery tenth, hundreth,or thou- 
fandth part, that you may readily number and find » 
outany of them. 

Then looke in the table of Latitudes which of 
theſe equall parts anſwere to each degree or halfde- 
gree,or each tenth minute of latitude(if your Chart 
beof a very large prick) and with the point of your 
penneor compailes make marks there, and ſo finiſh 
the graduation of the meridian of your Chart after 
the accuſtomed manner before ſhewed in thefor- 
mer Chapter, 


th : As 


Example. 
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As for example: in the particular Chart for the 
Azores hereunto adioyned, the leaſt latitude is 36 
degrees 10 minutes; the greateſt 52 degrees 20 mi. | 
nutes; the equall parts an{werable to theſe in the | 
table of Latitudes, (caſting away the foure firſt fi. | 
gures towards the right hand) are 2330 forthe firſt, 
and 3698 forthe ſecond latitude. The difference of 
theſe is 1368. Then at the Weſt endofthe Chart 
draw the line A B ſomething longer then y breadth | 
of the Chart which T purpoſeto make,and diuide it 
into 1400 parts,{uppoſing euery one of thoſe ſinal. 
leſt parts toſtand for two. And this I doe by diui- | 
ding the wholeline firſt into two parts,and each of 
theſeagaine into ſeuen , ſo haue you 14 parts in all, 
whereof euery one muſt bee vnderſtood to be diut- | 
dedinto roo equall parts after the ordinarie maner, 
firſt diuiding each of them into two parts,then eue- 
ry oneof thoſe into fine,and theſe againe euery one | 
into fiue parts,&c. 

Now becauſe the leaſt latitude in this Chart be. | 
ginneth at 2330 equall parts, I do thereforeaccount | 


the beginning ofthe line A Bat Atobeat2300,and | ' 


lo proceed ſetting down numbers at euery 100 part, | 
as in that Chart you may ſee. 

Now for graduating the meridian that is adioy- 
ning, or rather all one with the line AB, you may | 
proceed in like fort, as before was ſhewed, for the 
making ofa generall Sea-chart inthe third chapter: 
tooking what number of equall parts anſwer to each | 
degree in the table of Latitudes, and at the ſame 
number of cquall parts in the Chart, making marks | 
hgnifying thoſe degrees,8&c. As for example : In 


the | 
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thetableT finde anſwerable to 37 degr. o min.2393, 
(caſting away the foure firſt figures next theright 
hand) therefore at the ſame number of equall parts 
inthe line AB in the Chart, I draw forth theline of 
27 degrees latitude. In like manner, at2468 equall 

arts in the Chart I ſet downe 38 degrees, becauſe 
in the table of Latitudes I finde that number anſive- 
rable to 38 degrees : Andat 2545 I ſet 39 degrees. 
Ando forth for all the reſt, 

In like ſort you may out of the table of Latitudes 
ſet downe euery tenth or fifth minute into this 
Chart, orelſe (which is alſo ſomething caſter, and 
notaltogether ſo tedious ) you may with a paire of 
compaſles diuide each degreein the Chart into 12 
equall parts. In which diuifion, although indeede 
there will be ſome error; yet in this particular charr, 
or others not much excceding this in the greatneſſe 
eitherof the latitude, or of the degrees thereof, that 
error will bee ſoſmall, as that by ſenſe it can cither 
not at all,or very hardly be diſcerned. 


Cnay. VI. 

The breadth of a particular Chart being giuen,to di- 
mae the ſameinto the degrees and minutes contet- 
ned in the difference of the leaſt and greateſs lati- 
tudes therein to be expreſſed. 


FEVe if you would make your Chart toa cer- 


ay ts 


12 7 tcine breadth limited, which you alſo de- 
2241 fireto diuide vnequally in due proportion 
_ (ashathbeen ſhewed) into the number of degrees 


and minutes conteined between theleaſtand grea- 
I 4 reſt 
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teſt latitudes which- you would have therein ſer 
downe: you may then goe thus to worke :Dray a 
line equall to the breadth of the Chart{ as for ex. 
ample, theline CD atthe Eaſt end of y particular 
Chart for the Azores) from the South end hereof 
draw another line ſomething longer, making an 


angle therewith of ſome 20 or zodegrees, or there. | 
abouts.as the line CE: And hauing found our (as | 


before in the former chapter) the number of equall 
parts anſwerable to the difterence of the leaſt and 
greateſt latitudes, (as the number of 1368) diuide 
this line C E into ſome compound number of pants 


that may bee diuided by ſmall diuiſfors ; (that com- | 


ound number exceeding the number of thoſe e- 
qual! parts fo little as conueniently may be) as into 
1400. In this line, beginning from the angleatC, 
ecll out the ſaid number of equall parts 1368,from 
thence draw the baſe of that angle to the end ofthe 
firſt line (as theline FD:) for parallels to this baſe 
drawne by the diuiſions of the ſecond line C E,ſhal 
diuide the firſt line C D(that meaſureth the breadth 
of the Chart) into-the number of equall parts an- 


fwerable to the difference of the lealt and grearck | 


latitude in the Chart. But becauſe the drawing of 


ſo many parallels would notonely be troubleſome | 
and tedious, but may alſo ſomething deface the 
Chart, it will be better to draw parallels by ſome | 
few principall compound numbers of parts in the | 


ſecond line, as by euery 100 or 1000 8 to ſubdiuide 


with the copaſles the ſegments ofthe firſt line con- | 


tcined between thoſe parallels,as in this particular 


Chart you may ſce. Thus hauing diuided 9 breadth - 


of 


aaa 
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ofthe Chart intothe number of parts required, and 
beginning at 'C the. South end thereof to tell 2330, 

which is the number of equall parts anſwerable to 
the leaſt latitude purpoſed to bee ſet downe in the 
Chart) tell on North wards till you come to make 
vpan euen hundreth(as till you come to 2400) and 
there begin to-fet figures, ſhewing the number of 
the parts and: fo proceed, {etting figures to euerie 
hundreth part; and finiſhing the graduation of the 
meridian or diuiſton thereof into his vacquall parts 
in due proportion, as before you were directed in: 


the former chapter. 


Cuaxvy. VII. 2 
T he wfe of the third colunme of the table 
of Latitudes... 


F237 He third columne being nothing elſe but 
8 [3, the table of Secants, in ſuch parts where- 
Iv Wie of the wholeſineor ſemidiameter of the: 
== Circle is ſuppoſed to conteine 10, 000, 
may ſerue for all ſuch purpoſes for which the table ,;,q,7.. 
of Secants may bee vſed. Moreouer;as it ſerued for 
the making of the ſecond columne of the table of 
Latitudes,as before is ſhewed in the ſecond chapter, 
page17 and 18, ſo may it be of needfull vſe for the Secondvie,. 
more eafie examination and correction thereof, if 
any errorhath been committed theretn.. 
 Hereby alfo may bee knowne very. exactly the Third vſe, 
proportion of any parallel to the equinoQiall. For 
what proportion the difference an{werable to any 


degree and minute in this table hath to 10,000,the 
» | {ame.- 
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ſame proportion hath the equinoctiall to the paral- 
lelanſ{wering to that degree and minute: (The dif- 
ference anſ{werable to any degree and minute is 
that which is placed next aboue the line of the ſame 
minute:) And conſequently, becauſe thelike parts 
of circles are proportional to their wholes, you may 
hereby very eaſily and truly finde out how many 
leagues any arch of any parallel conteineth : foras 
the difference an{werable to the Jatitude of the pa- 
rallel is to 10,000, ſoare the minutes conteined in 
that arch tothe miles thereof, which diuided by 3, 
give the leagues. 
As for example, if you would know how man 
leagues make a degree in the paralle] of Zoxaon, 
whoſe latitude is 51 degrees 32 minutes : as 16,075 
the difference anſwering to that latitude page 74 is 
to 10,000,f0 is 20(the number of leagues conteined 
in onedegree of the equinoctiall)to 12 244 the num- 
ber of leagues making one degree in the parallel of | 
London. Thus the difference of longitude in any ps 
Aneabe way Tallel being giuen in degrees,may eabily be reduced 
po oma the into leagues, multiplying the ſame by the leagues 
ifkerence of x * : , 
Jongitudeinro CONteined in one degree. Butit may be done eaſier 
leagness by multiplying thedifferenceof longitude(reduced 
into minutes) by x0,000, and diuiding the produ@. 
by the difference of equall parts (in the table of la- 
titudes) anſwerable to the latitude of the parallel 
wherein that difference of longitude is taken, for 
then the quotient ſheweth the miles in the diffe- 
rence of longitude, which being diuided by z, you 
haue theleagues. 
As for example : admit the difference of longi- 
tude 


a, " 
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tude betweene the Z;ard and Fayalbe 22 degrees 
52 minutes, that is 1372 minutes, which multiplied 
by 10,000, make 13,720,000 : and this diuided by 
12,898 (which is the difference of the equall parts 
anſwerableto 39 degrees 10 minutes, the lat. of the 
Northeaſt corner of Faya/Iland)ſhall giue you 1064 
miles almoſt, that is 354 = leagues, the difference of 
their longitudes counted in the parallel of Fayal. 
Moreouer, by the differences ſet downe in the 
third columne may eaſily be found the ſine of any 


arch of the quadrant : For as the difference anſwe- Fourth vſe. 


rable toany arch,or number of degrees and minutes 
inthis table is to 10,000; {os 10,000 to the ſine of 
theſamearch. 

Thedemonſtration hereof may eaſily be concei-- 
ued out of the Diagramme ſet down in theſecond 
chapter, pag. 16, wherein #k to f k, and ak to gh, 
that is ae, haue all one and the ſame proportion; 
and therefore it ſhall here be needlefle any further 


toinfiſt hereupon. 


Cuaay, VIII. 
How to deſcribe the Rumbes mechanically mn any Sea- 
chart,Gobe,or Mappe of what forme ſoeucr. 


Ow becauſe the nauticall planiſphere(as 
) before hath been ſhewed)is nothing elſe: 
butaplaineparallelogramme ſuperficies, 
made by extenſion of a ſphzricall ſuper- 
iciesinſcribed into a concaue cylinder,wherein the: 
rumbes make equall angles with cuery meridian : 


therefore in this nauticall planiſphzre,ifa circle be 
drawne 
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drawne and diuided into 32 equall parts, beginning 
atthe meridian paſling by the centre,of that circle: 
right lines drawne from the centre by thoſe diui- 
ſions ſhall be the rumbes orlines which the ſhip de- 
{cribeth in ſailing vpon thoſe points, becauſe they 


WY 


make equallangles with euery meridian of the nau- | 


tical planiſphere,thoſe meridias being euery where 
equidiſtant one from another. Example hereof 


you haue inthe former figure,and inthe chartsad. | 


ioyned hereunto. 
By helpe of this planiſphere with the meridians, 
rumbes, and parallels thus deſcribed therein, the 


rumbes may much more eaſily and truly be drawne | 
intheglobe,thenby thoſe mechanical waies which | 


Petrus Nonins teacheth, cap.26. ib.2. de obſer. Reg.& 


, Ts Hereby alſo they may with no leſle fa- | 
cilitie be inſcribed into any other Chattor mappe | 


of what forme or proiection ſoecuer,if it be firſt diui- 
ded by meridians and parallels into degrees of lon- 
gSitude and latitude : For by what points of longi- 


tude and latitude in this planiſphzre the rumbesare | 
deſcribed, by the ſame points muſt they be drawne | 


inthe globe, orin any other Chart or mappe what- 
ſoeuer. Notwithſtanding this may much more ex- 
atly be performed by the table of Rumbes follow- 
ing, which I haue made for that purpoſe, ſhewing 
for cuerie degree of longitude, by what degree, 
minute and ſecond of latitude euecrie rumbe is to 
= drawne till you come within a minute of the 
pole. 


Cur, 


Trey Tube Latudr1o 


Cuay, IX. 
The wfe of the table of Latitndes for making the table 


| of Rumbs. | 


== His table of Rumbes is moſt eaſily 
{RAz) made by addition only with help. 
Yaz of the former table of Latitudes, 


parts,cach min. conteining (by ſuppoſition) 10000: 
parts : ) the product ſhall be the firſt number ar the: , 
beginning of the table of each rumbe,to beſet ouer- | 
againſt one degree of longitude, andal[thereſt are 
found by perpetuall addition of this number, firſt to- 
itſelfe (for the ſumme is the number anſwerable to: 
two degrees of longitude) then to this ſumme; (the- 
product is the Kat a that anſwereth to three de- 
prees of longitude)and ſo forth in all the reſt. Theſe 
numbers being found out in the table of Latitudes, . 
did ſhewat whatpointof latitude each rumb ſhould: 
croſſe the meridian. for cuery degree of longitude, 
till you come withina minute ofthe pole. Butthete- 
numbers were notthought needfullto be ſet down 

| Inthetable following, becauſe they ſerue onely for: 
finding out the latitudes, by which the rumbes muſt” 
bedrawne at cuery degree of longitude; which la- 
titudes being once found,theſe numbers ſerue to.no» 
kurther yſe. 
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Take for example the firſt rumbe from the qui. 
noctiall, making an angle therewith of 11 degree 
15 min. the tangent whereof 1,989,122 (the whole'| 
ſine being 10000000 ) multiplied by 60, maketh | 
119,347,320 : butcutting off the three firſt figure, | 
and ſecking out the reſt in the table of Latitude, 
you ſhall finde an{werable thereto x2 min. thelati 
rude of that rumbeat one degree of longitude. Al. 
ſo the ſame number doubled(that is 238,694. )and 
found out in the ſame table, ſhall giue you 24 min, 
almoſt, the latitude of rhe ſame rumbe for two de 
rees of longitude : and ſo forth in the reſt. 

Fatince p'e- Herebyirmay appeare that the Jatitude of any 
p___ | rumbe, whatſocuer angle it make with the xquino. | 
rumbe for any tiall,may preſently be found for any longitude you 
longitude ſhall defire,if you doe but multiplic the number an 
ſwering to one degree of longitude (found as be | 

fore) by the longitude giuen,and finde out the pro 

du&in the ſecond columne of the foreſaid table & 
Latitudes : for thenumber of degrees, minutes, &c. | 

anſwering thereto in the firſt columne of that table 
ſhall bethe latitude deſired. 
As for example,ſuppoſe a rumbe that makethan 
angle of 5 degrees with the zxquinoGial, I would | 

know what latitude this rumbe muſt haue at 360 
degrees of longitude : the tangent of fiue degreesis 
874,887,which multiplied by 60,make 52,493,220, 
and thisagaine by 360 maketh 18,897, 559,200; but 
cutting off the three firſt figures, the reſt found in 
the foreſaid table ſhall giue vs 3o degrees, minure, | 
the latitude of that rumbe art 360 degrees of lot 
gitude. F 
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[.on, |Latitude. Lon Lon,|Lantnde. Lon.|Latinae. | 
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| The [econd Rumbe North Northeaſt, North Northweſt: 
| from the Meridian. 2 Somth Sontbeaſt, South Southweſt, 
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2 25 31:59 41 G1;81I TY 92|87 37] | 
4 49| | 3260 53| | 62181 36| | 94/87 wſ 
7 14| | 33162 21 | 63181 57 961097 59Þ 
9 37] | 3453 9| | 64182 17 
IT 59} | 35/64 13 65|82 36] |L00 83 18} 
I4 20] | 36165 I5| | 66182 54| [102188 26| 
I6 40] 3756 14| | 67]83 12 
18 58] | 38/67 12| | 68/83 28| [106]88 4l|F 
21 14| | 39168 7] 69183 44| I08[88 47 
| Tol23 27] | qol6s of | 7oſ84 of jrr0j88 jlÞ 
| II!25 39] | 41169 5O 71184 1T5| [1121/88 58}; 
12]27__49| | 42170 39! | 72]84 29| |114/89 3 
4 I3ſ29 55] | 43j71 26| | 731/84 42| [116\i89 8 
I4]z2 © | 44/72 12] | 74/84 56} [I18|389. 1 Ff 
I5/34 I | 45/72 55\ | 75;85 8! [I20j89 16 
16/26 Of | 4573 37] | 76185 20| [122/89 Vo 
17137 55S 47174 T7j 1 #7 85 32| [124/89 2; 
18139 48| | 4874 55| j_78j85 43; j[126]39 26 
| 1914T 38] | 49/75 32] | 79135 $3] 
. 20143 25] | 50/76 B8| | 80/86 3] 1I30j39 31 
FI[76__42| | 81185 T3] (134189 35 
| 22/45 49| | 52/77 14] | 82186 22| [138]89 39 
-| 23]48 27] |} 53/77 46] | 831865 31} [142/89 4! 
24)50__I| | 54/78 16| | 84/85 40] 1146/89 45 


| Deg.| Deg.min, 


_—_—— 


mes d 


©: SO HT H " =_ ty 


| 25/57 33] | 55178 44] | 85186 48| [r5ol89 47 
26/53 1 | 56/79 12| | 86386 57] [158]89 51 
_27]54 _27\ | 57179 39| |_87187__4| [16589 _ 53 
28155 ' 58/80 | 88/87 T1] [178/899 56 
| 29157 To] | 59j80 29] | 89/87 18| [201189 56 
| 30158 27] | 60/80 521 | g9oj87 25| [225/89 _59 


— ————— 
CE en. ot ane ct —_ 
bd oe tr LA 
ys. at... Wow w—_ CRPEEESS —— 
. 


— : 


The T able of Rymbes. 


131 


os nn Ee. . ops _ DIRT A—__ —_——— —— — 


[The third Rumbe 
from the meridian.” 


\ Northeaſt by North, Northweſt by North, 
$ _—_ b; South, SomthVveſt by South, 


Latitude. | 


22 27 
24 39 


i 
_O 
to Þ 
'©© 
BY) 
® 


—— — 


DNS ne 


60165 26 


[| Lon, 
| Deg. 
I 6] 


G62 


OS 43 


Latunde. 

Deg. 11, 
yd 7 I 
'6 -- -. 
68-- 10 


69 -I5 
69 46] 
{0 #7 
7O 47 
71 -: 16 


71 44} 


72 12|: 
72 394 
73 6| 
73 32 


73: SR 
74-21 


77 


74 45 
{78175 __$j| 


75" 3k 
73:- 4 
76_15 
76. 36 
76. -56 
TY I6| 
77.36 
7-7. - *F® 


78 14 


_—___L 


Lon, 


Deg. Deg. me 
91179 23 


92 
_93 


117 


I18 


ErED 


{79 33 


I 


79 40} 
380 11 IIf 


SO 41} 


| 
30 26] 
| 


84 44 


= OW OA } _— — k "lib. _— —__” __ 


132 TheT ableof Rumbes. 
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The fourth rumbe 5 Northeaſt, Northweſt. 
from the meridian. > Southeaſt, Southweſt. 
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The ſenrmtb rambe 5 Eaſt and by North, Eait andby South: © 
| from the meridian. 0 Weſt and by North.IVeit and by Seth, | 


te 


| Lon. Laritude.| Lon,| Latitude. | Low, Latitude 

| Deg.| Deg. Me |Dep.| Deg. Me. {Deg.| Dog. 144 | 
-7jl-31/6T Bj 61163 | 531} 91!66 2 
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Tho ſenenth rambe 5 Eaſt and by North, Eaſt andy South: | 
| from the meridian. Weſt ard by North, Weſt aud by South. = 
Lon. Latitnde. ||Lon.| Latirwde, ; Lon. Latuude.}|Lon. Latitude.| 
(Peg Deg: 24 [| Deg Deg. 141.1 | Deg. |Deg: Hhr.[| Deg (Deg H.h 
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The T able of Rumbecr. I5I 

| The ſenemth rumbe \ Eaſt and by North, Eaſt. and by South: | 
from the way ay IVeſt and by North Jeſt and by Seuth | 
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fromthe meridian. Weſt andby North Weft andby South. 
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EO "The eighth Rumbe 5 Eaſt: 
from the meridian, ) Teſt, 


| "FEISS 


| Caritude. r.deg.of lon.| Differ. [| Latitude [.deg. of lon.| Differ. 
| Deg. Msr.|mm.ſec.thir.| ſecethir.|| Deg, 1+. n:in,ſec.ihir | ſec. ther.) 


o Iol59 59 5910 If 5 10l59 45 2210 56 
'o 20[59 59 56|o , 3|| 5 20[59 44 2510 57 
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| The eighth Rumbe \ Eaſt: 
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Crap. ; A RY 
T he wſe of this T.able of Rumbs. 


=21\He eſpeciall vſe of this table is for 
{1} the true drawing of the rumbesin 
the globeand in the chart, which 
ſome (with 2 name aſtoniſhing 
LN with an emptieſound) call para- 
= ==! doxall : but to ſpeake plaine en. 
eliſh, itis nothing elſe but a chart, whoſe centeris 
the pole, and may beſt bee made afterthe kindeof 
_ protection vied by Gemma Friſias in his generall A- | 
ſtrolabe : wherein the meridians will be right lines 
paſſing by the center, and the parallels periphe- 
ries of a circle : ſuppoſing one halte of the ſpheii- 
call ſuperficies of the terreſtriall globe to be proie- 
ed into the plaine ofthe xquinoctial. Whole prin- | 
cipall vie may bein our Northerly nauigations and | 
diſcoueries, wherein the rumbes may moſt eaſily | 
and truly be drawneby helpe of this table,thus: Hz 
- uvingan Index hanged vpan the center,and graduz 
ted with degrees of Jatitude, with. figures ſetto eue- 
rie fifth or tenth degree, beginning at the #quino- | 
Ctiall: hauing alſo diuided the xquinodctiall into de- | 
orees of longitude, beginning at the firſt meridian, 
lay the Index to cuery degree of longitude in ordet | 
one after another, looking alwaies withall in this 
Table, the latitudes ofthe rumbe you defire to de- 
ſcribe, and at the ſame latitudes found in the fidu- | 
ciall line of the Index, make pricks in the chart, for | 
by theſe pricks, tne heliſphericall line or rumbede- 
fired muſt be drawne. 4 
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After the ſame manner muſt you worke with the 
Globe, hauing firſt truly hanged it vpon his poles 
within his meridian divided into degrees, and ſub- 
dinided alſo into ſmaller parts (if roome will ſerue) 
with numbers ſerto euery fifth, or tenth degree tro 
the xquinotiall to the Pole, and then'proceeding 
inall points, as before you did, with the chart, only 
vſing the Meridian in ſtead of the Index, _.. 

Hereby alſo the rumbes may moſt exaQly be de- 
ſcribed in thoſe diſtorted hart-formed maps of 0- 
rontins and Y opelius, or in any other amongſt Prole- 
mees or Ortelius his Geographical Tables;orany elſe 
whatſoeuer, ſo it be firſt diſtinguiſhed by meridians 
&parallels,wherby-the longitude &lattrude of any 
point aſſigned therein may be readily found; ſeeing 
it may cafily be-knowne out of this Table by what 
points of Jongitude and Jatitude each rumbe muſt 
bedrawne from the xquinoQtial tothe Pole almoſt. 
Butthoſe two kindes of ptoieftion before mentio- 
ned, meane of the nautical] Planiſphe#reand Gem- 
m4 Frifins his Aſtrolabe, are ſuch as of all others doe 
beſtrepreſtntin aplaine, the true formes of all pla- 
cesthatarevpon the ſphericall face ofthe earth. 


_ Thetableof the eighth Rumbe ſer uertito fhew The vſe of the 


how many minates, ſeconds and thirds of one de- *>!c of the 
eichrh cumbe, 


pree of the xquinodtiall, are conteined in one de- 
gree of longitude for cuery tenth minute of 1ari- 
tude whereby the' whole tableof Rumbs may be 
madeandexamined more truly, and cafily,then by 
that of ZH ppian, lately ſet foorth by Simon Steuin in 
his Hyporenemat;Mathemat. : 
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Cuay. XI. 
A moſt plaine and ſenſible demonſtration of the agru- 
' ment of the Nanticall Plaxiſphare, before deſeri- 
bed,with the Globe; and of the diſagreement of the | 
common Sea-chart from them both. 


, fory true graduating of Sea-charts 
>) both generall and particular, with 
IC degrees of latitude increaſing in 
their due proportion, asalſo for the making of the | 
table of Rumbes, together with the vſe thereof, [ 
will now come againe to the matter, and marke | 
principally intended and aimedatinthis firſt book, 
and ſhew how greatly the common Sea-chart(with 
parallel meridians and degrees of latitude enerie 
where equal)doth differ from the truth,as alfo how | 
wellthe chart, before deſcribed, agreeth with the | 
lame, which may moſt manifeſtly appeare by com- | 
paring together theſe three figures following, | 
whereof the firſt is inallpointsanſwerable toapart | 
_ofa ſpharicall ſuperficies, conteined betwixt two | 
meridians, differing in longitude ten degrees,and 
extended from the zquinoctiall to the Pole. The 
ſecond conteineth ten degrees.in longitude, and 
96 degrees from the zquinoRiall in latitude,of the 
common Sea-chart with equidiſtantmeridians and 
degrees of latitude euery where equall. The third 
conteineth 1o degrees in longitude, and 80 inlati- 
rude of the nauticall Planiſphzre, truly a 
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with meridians in all places zquidiſtant, and de- 
rees of latitude increafing proportionally towards 
thepole,as before we haueſhewed. 

Now all the other parts of the Globe or Charts 
are like vnto theſe; therefore what agreement or 
diſagreement is found in theſe parts muſt needes 
be alſo in their wholes. The firſt figure isa part of 
the Globe, and therefore in all things ſheweth the 
very trueth : therefore wee makeir therule to exa- 
mine the reſt by, for ſo farre forth as they agree with 
ir, they are true, and as much as they differ from it, 
theyare falle. Now therefore let vs brivg themto 
examination. X 

If there be two places differing in longitude and 
latitude 10 degrees (that which hath the greater la- 
titude being moreto the Eaftwards) the ſecond fi- 
gure (as you ſee) maketh them lie each from other 
Northeaſt and Southweſt, in what latitude ſocuer 
they be ſituate either neerer or further from the #- 
quinoQiall, as in5oand 60, or in 6oand 70; or in 
70and 8o degrees of Jatitude. Bur in the firſt and 
third figure,theſe places ſhall beare almoſt North- 
eaſt and Southweſt each from other,at the xquino- 
Qiall onely. And one place being ſituate in 50, and 
the other in 60 degrees of latitude,they ſhall lie one 
from another Northeaſt and by North, and almoſt 
halfe a point Northerly. In 60 and 70 degrees of 
latitude they lie almoſt North Northeaſt : in 70 
and $0 they beare each from other ſcarce ſo much 
as North and by Eaſt. Therefore the common Sea- 
chart, in ſhewing how one of thoſe places beareth 


from another, erreth in the firſt one point of the 
_ M3 compaſle 


166 Thetruthof this Sea-chart, 
compaſſe and almoſt an halfe; in the ſecond, two 
whole points almoſt ; but in the'third, more then 
three whole points. Neither is it poſſible to auoide 
theſe ſo groſleand intollerable errors (if the rumbs 
berightlines,and the degrees of longitude and [ati 
tude cuery where.equal) but wee muſt needes fall | 
into other errors as groſle as theſe,cither in the dif 
| ference of longitudes, or in the difference of lati 
tudes, or in the reſpectiue ſituation, which they 
commonly call, the lying or bearing of them one | 
| fromanother,as may moſt plainly appeareby com- 

paring the common ſea-chart and the Globe toge- 
ther. But in this nauticall planiſphzre heretofore 

deſcribed, all theſe errors are auoided, aſwell in the 
longitudes and latitudes, as alſo inthe direQionall | 
diſtances and reſpeQiue fituations of all places,cach } 
from other according to the points of the com- | 
paſſe,as by like compariſon of it with the 
Globe,will be moſt manifeſt. 
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C HAP. X I c | 
T he wſe of this Planiſphare. 


YEE Fthevicofthis Planiſphzre much 
mM Jp more mought bee written then 
a7 We now Ihauec leiſure or cauſe to ſet 
4 B&{ downe, a great part hereof being 
2 in ſuch ſort to bee performed, as 

9! hath bin heretofore accuſtomed 


"WAM. 


| hitherto hath done,or poſſibly can doe. Something 


To know how. 
one place in 
the charr lieth 
from another, 


notwithſtanding ( for the better ſatisfaQtion of the 
reader) I thought meete at this time to adde tothe 
former treatiſe,eſpecially inthoſe points which may 
bee moſt ſeruiceable for ſea men, and wherein the 
vie of this nauticall planiſphzre differeth from the 
vſe of the common Sea-chart, heretofore ordinath 
ly practiſed. 

To know vpon what point ofthe compaſle one 
place in this Chart lieth from another, trie with 
your compaſſes from what rumbeboth places haue 
equall diſtance,which may be found truly enough, 
for the mariners vſe, for the moſt part, by eſtima- 
tion onely. Butif you would be preciſe,doe thus: 


' Draw a ſtraight lineby both places,for aline paral. 


lel to it from the center of the nextroſe or flie (as it 
is called) is the rumbe of thoſe two places,ſhewing 


- vpon what point of the. compaſſe you muſt goe 


from the one to the other. 
Or 
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. tudebetweeneboth places. 
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Orthus,(if youlift not drawanylines vpon your 
Chart) lay theedge ofa long raler(reaching oucr- 
thwart the Chart) to both places: take wich your 
compaſles the diſtance of the center of the next flie 
fromthe edge of the ruler, then guiding andcarry- 
ingone foote along by the edgeof theruler, leade 
the other foote parallel-wiſe (that is, keeping it al- 
waies equally at that diſtance from the ruler) forſo 
it ſheweth you how thoſe places lie one from ano- 
ther. OE? 20 T15 16 TOGESIRS INS nee) 21 
 Thediſtance of two places(as the mariners com- To gnde the 
monly take it, and meaſure it in their Charts) is the 4iſtanceof | 
ſegment or part ofthe rumbe conteined betweene P/2ce* iniheie 
them , which how much it is in the ordinarie mea- 
ſure of leagues,ſhall truly be found out by this pla- 
niſphzre, thus: 

_ Tfboth places haue the ſame latitude, take with Tf both places 
your compaſles the length of a degree of the me- —_— _ 
ridian at that latitude (rake halfe the degree aboue, 
and halfe beneath thar latitude ) for ſo oft as you 
ſhall fade that length betweene the two places, ſo 
many ſcore leagues are there betwixt them. If the 
diſtance bee:great, for the more expedition, you 
may take fiue times the length of that'degree, and 
ONIY it for an hundred leagues, proceed as be- 

SOSTSIEFD CE) DOME: 

+2Ifboth: places haue nor the ſame latitude, the lf both places 
equitrottial-alſo notcomming berweene them, fub- uct ex pang 
radheleſſerlarirude our of the greater; bur if the 
zquinoQiall come betwixt them, adde both lati- 

tudes together, ſo haue you the difference of lati- 


M 4 Now 


if both places 
differ both in 
longitude and 
laticude, 
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Now if both places haue the ſame longitude, 
many degrees as there is in the difference of lati 
tude,ſo many ſcore _— the diſtance. |. | | 

Burt if they differ alſo in longitude as well as.in 
latitude, looke how many degrees the difference of 
latitude containeth, ſo many degrees'of.the zqui. 
nodtiall take with your compaſles, and leading one 
foote in the xquinoctiall,moue forwards te other 
alſo: parallewiſe, keeping alwates that diſtance, till 
it crofſe therumbeof thoſe twoplaces, in ſuch ſort, 
that one foote reſting in that crofling,the other ca- 
ried about, may but onely touch the equinoGiall 
Then hauing taken. with your. compaſles the leg. 
mentor part of thatrumbe betweene thatcroſling 
and the zxquinoRiall, ſet both feete inthe zquino- 
&iall; and ſee how many degrees arecontained bs 
twixt them,for ſo.many ſcore leagues is the diſtance 


_ ofthoſetwo places. 


The demon- 
Kracion of the 
zrurth of the 
former rules, 


_ Orif that ſegment ofthe ſaidrumbe beegreater 
then well can be taken with:the compaſles. take the 
length of ftue degrees of the xquinoGtiall, between 
the feete of your compaſles,andlooke how oft you | 
can finde that length in the ſegment aforeſaid of | 
the rumbe, for ſo many hundreth leagues is. the di 
ftanceof thoſe two places.. Tar on 
The demonſtration-hereofcannotbe obſcure to | 
him that well confidereth:the:geometricall zeaſon 
of the proieion; and:makingofthismiuticallple 
nifphare,before ſet downe-in' the a mn agyy 1, 
from whence it followeth;that becauſe the ſpherÞ 
call ſuperficies (whereofthis planiſphzre is concei 
ued. to bee geometrically madey-extendeth it ſclfo 
| "Ws cucry: 
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enery way equally,-at euery point of Jatitude be- 
wwixtthe xquinoRiail and pole, till/it applie and 
joyneitſclfe round about to the concauitie of the 
circumſcribed cylinder, therefore the ſegments of 
the meridian, and of any other rumbe contained 
berwixt any the ſametwo parallels, muſt needs in- 
creaſe in one andthe ſame proportion. 
Andconſequently, as often as the ſegment of a 


meridian betweene any two parallels, is contained: 


inthe ſegment of any rumbe intercepred betwixt 


the ſame parallels in the Globe, ſooften is the like 


ſegment ofa meridian contained inthe ſegment of 
theſame rumbe intercepted betweene the parallels 
correſpondent in this planiſphere. Therefore(ſup-: 
poling the ſaid fegment of the meridian in this pla- 
niſphzre;to'be diuidedintoſomany equal parts as. 
it containeth degrees)it followeth, that ſb often as. 
one of theſe parts'is contained 'in tlie ſegment of: 
the rumbe-aforeſaid'in this planiſpbere, ſo many 
ſcore leaguesis the diſtance of the two places ſer ar: 
theends of thatſegmenr.. 


» - - 
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Againe itis plaine,that taking with your com: pa. 
ſes ſo many degrees of the xquinoGtiall as are con. 
reined in the difference of latitude : then guiding 
one foote in the xquinoctall, and carrying for. 
wards the other parallel-wiſc,till it crofle therumbe 
of thoſe two places, in ſuch fort, that one foote of 
the compaſles being ſet in that croffling, the other 
moued about,may but only touch the xquinoGial: 
and laſtly, drawing from that crofling a line per. 
pendicular to the xquinoRial : It is plaine,[ ſay;that 
by this perpendicular and the two ſegments ( one 
of the zquinoRial, betweene this perpendicular 
and the rumbe, the other ofthe rumbe, betweene 
the perpendicular and the xquinoGtall) : by theſe 
ſegments, I ſay, and the ſaid perpendicular, there's 
comprehended another right angled Triangle: 
which by the 14. e 4, & c.3.e.7 Ram. is like to the 
former rightangled Triangle, becauſe two angles 
of them both are xquall, thar'is, the right angles, 
and the angles. of the ſame rumbe.-In the laſt of | 
theſe Triangles,the ſide perpendicular to the zqui- 
noRiall, is proportionall to the difference of lati- | 
tude, and the ſegmentofthe rumbe betweene the 
endof this. perpendicularand-the aquinoGiall; is 
proportionall to the ſegmient-of the -ſame rumbe 
contcined betwixt.the two places, Therefore by 
the 2p 6. & 17.11 Ewel. becauſe thelineperpends: | 
culartothe xquinoRiall;conteinethſo many equa 
degrees ofthe xquinoQiall;as thereateicquall parts 
in-che-difference of latitude (that is) ſo many 
thereare degrees in the difference of latitude: theſe 
equall parts alſo of the perpendicular and diffe- 
rence 
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rence of latitude are proportionall. Whereof ie fol- 
loweth, that fo oft as one of theſe equall parts of 
the difference of latitude is conteined in the ſeg- 
mentof the rumbe betwixtthe two places (which 
beforeweſhewedto be fooftasadegree of the me- 
idianinithe globe, is conterned in the ſegment of 
the rumbe berwixt the ſame places in the globe) fo 
oft is one of the ſaid equall parts of the perpendicu- 

lataforeſaid' (that is a-degree of the xquinoRiall) 

conteined in the ſegment of the ſame rambe be- 

tweene the foreſaid croſſing or end of the perpen- 

dicular,and the xquinoctiall. Therefore look how 

many degrees of the xquinoctiall there are found 

inthe ſepment of the rumbe of the-two places, ſo 

manyſcoreteagnes istliediftance of thoſe two pla- 

ces, which- was tobedemonſtrated. 

Thes haue you a way infallible to finde out the 
diſtance between any two places meaſured in their 
minbe : whick becauſe ir is then-onely' their true 
diſtance (that is the ſhorteſt ſpace betwixtthem vp- 
on-the ſuperficies of rhe terreftriall-globe ) when 
both places lie North and South each from other, 
orEaſt and Weſt, hating no latitade, as vnder the 
zquino&iall ; whereas otherwiſe the fegment of 
the rumbe betweene the two places is alwates grea- 
terthen the true diſtance (yea ſometime by halfe 
and more, in places far Northward, or Southward) 
Ithought good alfo here to ſer downe the way to 
finde out the true diſtance of any two places,accor- 
dingto the arch of a great circle drawne betweene 
them, wherein I haue been, and yet am publikely 
charged with my promiſe, and meane at this time 
to diſcharge my ſelfe thereof. By 

E 
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The true diſtance-betweene two places, is the 
arch of a great citcle;contained: betwixt them, 
which 1s thus robe found out: | 

If both places haue no latitude(as when they arc 
both vnder.the xquinociall) and one ofthemall 
nolongitude,the. longitude of the other being leſſe, 
or nat morethen 180 degrees; the longitude is the 
diſtance; Hemp bit -:7 | 

But if the longitude be greaterthen 189 degree, 
ſubtra& it out of 360, the remainder is the di- 
ſtance. 1%] | | 


” 


If both places haue cither none, or the ſamelon- 
gitude (as when they are in the ſameſemicircleof 
the meridian-betweene the-poles) and oneof them 
onely hauelatitude;rthatlatitudeisthediſtance.But 
if both places agreeing in longitude haue latitude 
alſo of like denomination (as both Northerly, or 
both Southerly) ſubtract the lefler latitude out of 
the greater, the. diſtance remaineth-: If one place 
hauc Northerly latitude,and the other Southerly, 
addethem together, for the ſumme is the diſtance.- | 

If one or both places haue latitude,and differalh 
in longitude: in.a great circle diuidedexaRly into, | 
degrees:(with figures ſer tq euery fifth ortenth de- | 
oree) notethelongitudes of both places. 


Now | 


 Theyſeof this Sea-chart. 175 


Y2, 


Now ifone placeonly haue latitude,drawa dia- 
meter from the longitude thereof, noted in the 
arcle, and with your compaſſes:take ſo many de- 
grees and minutes in the ſame circle,as that latitude- 
containeth : then ſetting one foote ofthe — 
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ſes in the longitnde of that place, with the other 
makea prickeinthe circle, which may be calledthe 
' point of latitude. Fromthis pointdraw a line per. | 
pendicular, croſfing the diameter drawne fromthe 
longitude of that place. Take with your compaſle 
the diſtance of this croſling, from the point ofthe 
other places longitude, noted in the circle, andlex. 
uing one foote inthe ſaid croſſing, with the othe | / 
make a pricke, inthe foreſaid diameter : take thedi. |, 
ſtance of this pricke from the point of latitude no- I) 
tedin the circle. Then ſetting one foote of the com- 
afles in that point of the circle where the degrees Þ 
begin to be numbred,the other foote extended that Yi 
way,w hich the numbers proceed,ſhall ſhew youin 
thecirclcthe diſtance of the places. 
Take for example the Citie of Zodor, and Saint Fi 
Thomas land, which lieth right vnder the xquino- Þ 
Qial line,in 32 degrees of longitude, The longitude'FY 
of London adit to be 22 degrees, the latitude51 de | 
grees, J2 minutes. Marke the longitudes of Saint | 
T homaas [land and of London with A and B. From 
the longitude of Zoydon (becauſe Londen hath all 
latitude)draw thediameter B C.Hauing taken with 
the compaſſes the Jatitude of Londen'in. the circle, | 
ſet one foote in Band with the other make the prick 
E in the circle, and draw the perpendicular EF, 
croſſing the diameter B C atF. Make F G equallto | 
FA, which is the diſtance of Saint Thomas Hand 
from theſine of Zonavpslatirude. Then GEſhallbe | 
the line ſubteriding'the-diſtanceof thoſe rwo' pla 
ces. Taking therefore the length of GE with. the 
compaſles, and ſetting one foote in H (where the 
; degrees 


Co 
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pen cn nnntiufntie, 
TY 1. 
— 
al 


|| degrees begin) the other ſtretched forwards inthe 
| | circle, will poimt you outthe diſtance of Saint Tho- 
maslland and London, 52 degrees of a great curcle, 
and about one halfe, that is, 2050 leagues, or 3150 
Engliſhmiles. | 3 Fo it 
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»- _ 


_ willſhew youthe diſtance! 


As for example, London and Cape Blanco (neerl 
the coaſt of New-found land)haue both Northerly 
and almoſt equall latirudes of 51'degrees, 32 mi I 
nutes. Hauing therefore drawneas well the diame-! 
ters B'C and D L from B, determititng the longi. 
tude of London (viz.22 degrees)andfrom the point Wi 
of the: longitudeof Cape Blanco ( which admit t9\ 
© be33r degrees,as alſothe perpendiculars or fines 
both their latitudes, E F, and K L, (as before we 
ſhewed)) crofling the diameters in F and L:,the 
diſtance F I. taken with the compaſles, and tranſſ 

.ed/into\thie gjircle (as in the former example wil 

MeShlahe ſtance of Cape Blgncofiom Londen, 
to be almoſt 3rdegrees, of agreat:circle that is 620 
leagues,or 1860 miles>. 7 

If the latitudes bee not both equall, and alſo of 

one denominatian, teauing.dne foote: of the com- 
palles in. the crofling of! the-ſine. or perpendicular 
deſcending; from tbe: point>of thegreater latitude; 
with the other foote make arpricke in the ſame dia 
meter, wherin that croſſing is : then MINI: — 


1 


= ML Ta 2 
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heboth of c one denomination, rike with the com- 
Nom thelength of y perpendicularor fine drawne 
tmthe pointoftheleffer latitude : and ſ{erting one 
foote in. the point. of the greater latitude, with 
the other make a prick in the perpendicular deſcen- 
vi N ding 


178 Thevſedf this Sea>chart. 
If both places-haue latitude, do the like for both | 
 placesas beforeyoudidfortheoneplace hauing lu 
titude; till you haue crofled : beth diameters wi 
nernendiculars : then-take with \vour.comnaſle 
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If both places/haue latitude, do the like for both 
\placesas beforeyoudidfor tieone place hauingl 
titude, till you haue crofled both diameters with | 
perpendiculars : then take agg hinge compaſſe | 
"the diſtance,pf thoſe croflings. Now if both their 

| latitudes beejof 'one denomination ( that is, bath | 
Northerly or both. Southerly).and zquall, ſet one. 
foote of the compaſles where/the degrees begin ty 
\  benumbred in thecircle,andthe other foote extent}. 
._ dedtherein that way which the numbers fticceede, {| 
_ willſhew youthg diſtance; $ // 


” 


As for example, London and Cape Blanco (neerW! 
the coaſt of New-found land)haue both Northerly Wi 
and almoſt equall latirudes of 5r'degrees, 32 mi Wi 
nutes. Hauing therefore dravneas well the diame- 
ters B'C and D L from B, determining the long. 
tude of London (viz.22 degrees)andfrom the point] ; 
of the: longitude of Cape Blanco ( which admit tif 
 be33r degrees,as alſo the perpendiculars or ſincsoffÞ 
both their latitudes, EF, and K L., (as before w&' 
ſhewed') crofling the diameters in F and L: the 
* diſtance F L taken with the compaſles, and tranſl 

.zed/into\the &ircle (as in the former exampleYwil 

| ho tahe Kfance of Cape Blgncofiam Londm, | 
to be almoſt3edegrees, of agreat: circle that is 60 
leagues;or 1860 mileg-. 

If the latitudes bee not both equall, and alfo of 
one denominatian, teauinggne foote of the com- 
palles inthe. crofling of the-ſine.or perpendicular 
deſcending. from the: paint-of thegreater latitude; 
with the other-foote make apricke in the ſame dis | 
meter, wherin that crofling is : then D—— 
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beborh of c one denomination, rike with the com- 
Tom: thelengthof y perpendicularor fine drawne 

mthe poincofthelefſerlatitude : and ſ[erting one 
foote 5n. the point of the' greater -laticude, with 
the other make a prick in the perpendicular deſcen- 
Gi N ding 
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ding from it,thatis,in the ſinethereof': Take the di- 
ſtance of this pricke from the former, made in the 
diameter : This diſtance transferred into the circle 


(as in the firſt example) will giue you thediſtance | 
of the places giuen. + / Wed, 

As London and Hieraſalem have both Northetly 
and vnequall latitudes, Hieruſalems latitude being 
onely 32 degrees. Firſt therefore note in the circle. 
both' their longitudes : the longitude of Lowden:' 
(viz. 22 degrees) as before with B : Thelohgitude'!lf [f 
of Hieruſalem (68 degrees) note with M : Letthe $3 
perpendicular or the fines of the Jatitudes of Lou Wh 
don and Hiernuſalem, EF, and N O be drawneas in £} 
the former examples..Make FP equall ro O F, and Wt 
P Qequallto N ©: TheſpaceberwixtP and Q tz WJ 
ken with the compaſſes, and then both feete fet in Wl 
the, circle (in ſuch ſort as. in the firſt example was 1 
fhewed)ſhal conteine between them the deſired di-,jF \ 
ſtance.of Hieruſalem from London; 38 degrees, and |} \ 
about3,thatis 775 leagues, which are 2325 miles. - 1 

Bur if the latitudes be of diuers denominations, 
(thatis, one Northerly, and the other Southerh) 
. continue foorth the perpendicular ( that*croſſeth 
the diameter, wherein the foreſaid prick was made) 
till it bee equall to both. perpendiculars, that is,to | 
the ſines of borh latitudes. The diſtance of the end 
of this continued perpendicular from the pricke 
aforeſaidinthe diameter, taken with-the Compal: 
ſes,and tranſlated into the.graduated periphericot 
the circle (as before) will ſhew you how many de 
grees of agreatcircle are conteined betweene both 


places. ; 36 
To 
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| To ſhut vpthis matter with one example, ſup- 
| Poſe you would know how farre Cyſco in Pers is 
from Londoy, Let the longitude of Cyſcobe 295 de- 
prees,the latitude 11 degrees Southerly: The longt- 


tude of Zoydow,as before, 22 deg.the latitude 5r de- 
| N 2 Srees, 
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grees,z2 minutes,From both theſe longitudes no. 
ted in the circlewith BandR;draw the diameters, 
as before, BC, andR V: as allo the perpendicu- 
Jars or fines of their latitudes EF, and T'S+ : Make | 
F X equal] to FS, the diſtance of. thoſe fi ines, and 
E Y <cquall to S. T the fine of Cſcors latitude, 
Take the diſtance X Y betweene the fecre of the 
Compaſles,and ſer them both in the circumterence 
of rhecircle,as inthe firſt example,fo ſhall you finde' 
that there are betwixt Loxdon and Cuſco alttioſt gy | 
degrees, of a great. circle that is 1940 leagues, or 
5820 miles. 
If you had rather keepe within the compaſle of 
the circle, make the perpendicular X Z equall to | 
ST, and proccede with EZ, as ou did before | 
with X Y. | 
He that defiretha demonſtration of the former | 
rules, muſt ſuppoſe the circte ABH-DR and C iv/, 
- bethe* EquinoC all circle: J& him Alſo vaderſtand 
the ſines.of laritude EF, KL,NO,TS, to ſtand) 
. perpendiculatly ere from their diameters of oh 
_ *gitude BC,DT,M, and V Rand from the plaipe 
af the zquinoQial; and conſequently hy he: * 
Ra.or 4.Pr.1 1. Excl 6 thelines FA,Þ1,E /©,FS, 
which lines are imagined ro.bein the phtine of the 
e2quinoGizall;andare ethe diſtancesofthe ſines oflz 
titude. Therefore if FG bee made cquall to FA, 
(whichis a linedrawne inthe. plaize of the #qui- 
noQiall from S.Thomas-lhand to the fine of Low 
dons Intirude) EG muſt needs be equ31}-ro the line 
ſubrending the diſtance of Loxdon and S.Thoms 
Iland by & 2.C.7. TO pr1 Engl. . ail 
I, 
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| Alſo,becauſeall thefines of latitude (being per- 
pendicular to the ſame ._plaine ofthe xquinoGtiall) - 
areparallels, by the5. e 21. Ram.6.pt.11.Encl. Ther- 
fore by the 11. EC 2. Rar. 0t 35. d. 1. Eucl. F L is the 
line ſubtending the diſtance of London and Cape 
Blanco. 
... Againe, becauſe F P whereto E F is perpendicu- 
laris made equallto FO, (the diftance of the fines 
of London and Hieruialem, to which ( diſtance) 
EF is alſo perpendicular inthe Globe)and EQ al. 
ſp equall to:N O : Therefore F Q being the diffe- 
rence of the fines of Londons:and Hieruſalems la- 
titudes, there muſt necdes be the ſame diſtance be- 
twixt Pand Q that there is betweene the tops of 
theſines of Hieruſalems and. Londons latitudes in 
the Globe. G46, 214 bY 

. Laſtly, FX being equall to F:S{ the diſtance of 
theſines of latitude of London and Cuſco in Peru) 
and X Z perpendicular toF X, and zquall to ST 
the ſine of Cuſcoes latitude.: as E F is the fine of 
Londons latitude and perpendicular tothe ſame 
lineXF:EZ (to which X Y is equall by the 6.c.12- 
e5 Rem. 33.pr.1.Eucl. Y E being equall and parallel 
toX 7) muſt needes bee equalltoa ſtreight line ex- 
tended within the Globeberweene the points of la- 
titude of Cuſco and London. "| | 

Now out of this demonſtration it werean caſte 

matter (if any liſt take the paines to beeſo curious) 
to findeout the diſtance of any two places arithme- 
tically by the dotrine of triangles, having alwales 
two ſides giuen which arethe finesof the comple- 
ments of the latitudes of the two places,as OP, 


N 3 F Px 
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grees,z2 minutes,yFrom both theſe longitudes n0- | 
IL td E DEGLI Dodo cho Jiamaco 


"PP het tn ee bd Web fd. AR ee id Re LS, 7+ Dany Ty. Ya" - 


dons 1atirude) EG muſt-needs be equal} 20, theline 
ſubrendin "gr diſtance of Loudon and S.Thomd. | 


Iland by the 2. c. 7. Tees Engl. . 1% 
Alb, 


* 
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| Alfobecauſeall the ſines of latitude (being per- 
 T wendiculacto. the ſame. plaine ofthe xquinoGuall) 


ne 

S) 

; 1E- 

| *ticallyby the doctrine of triangles, having alwales 
| two ſides giuen which arethe ſinesof the comple- 
{ Iments of the latitudes of the two places,as OP, 
N 3 FP: 
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grees,z2 minutesyFrom both theſe longitudes no. 
redin fe circlewith BandR;draw the diameters, 
as before, BC, andR V: as allo the perpendicu- 
Jars or fines of their latitudes EF, and T'S+ Make 
F X equal] to F'S, the diſtance of, thoſe fi ines, and 
E Y <cquall to S.T the ſiac of Cuſcoes laiude 
Take the diſtance X Y betweene —-- fecre of the' 
Compaſtes,and fer them both in the circumterence 
of rthecircle,as inthe firſt example,fo ſhall you finde' 
that there are betwixt London and Cuſco alrtioſt gy | 
degrees, of a great. circle that is 1940 leagues, or 
5820 miles. 

If you had rather keepe within the compaſſe of 
the circle, make the perpendicular X Z equallto | 
ST, and proccede with EZ, 7 as you did before | 
with X Y. || 

He that defireth demonſtration of the formet | 
rules, muſt ſuppoſethecircke ABH.DR and C 6; 
—bethe| tquinoGll circle: 16 him Mo vaderſtand/ 
the fines. of lafitude- EF, KL, NO,TS.,to ſtand; 
\ perpendicvlatly erect from their diameters of lon- 
_ *gitude BC,DI,M, and V Rand from the plaipe || 
af the zquinoQial; and conſequently by the 3821, | 
Ra.or 4.pr.1 1. Excl tro the lines EA, FT, EO,FS, 
whichlines are im@ined ro.bein the phine of the 
e2quinoGizNl;andare ethe diſtancesof the ſines ola 
titude. Therefore if FG bee made equallto F A, 
(whichis a linedrawne inthe. plaine of the qui: 
noQiall from S.Thomgs-lland to the fine of: Lov 
dons tirude) EG muſt.needs be equ3l}to theline 
ſubrendin "Sg the diſtance of Loxdon and S.7 hows 


Iand by the 2. c. 7. Ou Prel. Engl. 
Alſo, 
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_ Alſo,becauſeall the ſines of latitude (being per- 

pendicular to the ſame.plaine ofthe xquinodtiall) 
xeparallels, by the5.e 21. Ram..6.pt.11.Encl. Ther-. 
fore by the 11. Ce 2. Ram. or 35: d. 1. Eucl. F Lis the 
line fubtending the diſtance of London and Cape 
Blanco. 
... Againe, becauſeF P wheretoE F is perpendicu- 
laris made equall to F O, (the diftance of the fines 
of London and Hieruialem, to which (diſtance) 
EF is alſo perpendicular inthe Globe)and EQ al- 
ſo.equall to:N O : Therefore F Q being the diffe- 
rence of the fines of Londonsand Hieruſalems la- 
titudes, there muſt needes be the ſame diſtance be- 
twixt Pand Q that there is betweene the tops of 
theſines of Hieruſfalems and.Londons latitudes in 
the Globe. 10 S045 bo 

. Laſtly, FX being equall to F:S( the diſtance of 
theſines of latitude of London and Cuſco in Peru) 
and X Z perpendicular to F X, and zxquall to ST 
the ſine of Cuſcoes latitude: asE F is the fine of 


| Lpndons latitude and perpendicular to:the ſame 


lineXF:EZ(to which X Y is cquall by the 6.c.12- 
e5 Rem. 33.pr.1. Excl. Y E being cquall and parallel 
to X.Z) muſt needes bee equalltoa ſtreight line ex- 
tended within the Globebetweene the points of la- 
titude of Cuſco and London. ' | 
Now out of this demonſtration it werean eaſe 
matter (if any lift take the painesto bee ſo curious) 
to findeout the diſtance of any two places arithme- 
tically by. the doctrine of triangles, having alwaies 
two ſides giuen which arethe finesof the comple- 


ments of the latitudes of the two places,as OP, 
Ry N 3 F Pz 
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FP: LP,FP:RP, FP: AP, FP : together with 
the angle conteined betweene them,that is the dif. 
ference of their longitudes : whereby FA:FO:FL: 
FS, the diſtances of the fines of latitude being 
found by the 2, 3, 4, 5, Copernic.de Triang.plans,the 
lines alſo ſubtending the diſtances of the places. 
may moſt cafily be tound by the 3. Copernic. de Tri- 
ang. plan.For the ſquares of the diſtance of the fines, 
and of the difference of the fines of their latitudes 
(it both be Northerly or both Southerly) or of the 
ſumme of the fines of their latitudes (if one bee 
Nottherly,another Southerly ) are equall to the 
ſquare of the line ſubtending the diſtance of the 
aces 5. E 12. Ram. g7.pr.1-Encl. 
With no lefle facilitie alſo by helpe of the for- 
, mer Tables, and the Canon of Triangles, any two 
places being giuen, there may arithmetically and | 
moſt exaQtly be found out, firſt, by their longitudes 
and latitudes,the rumb, and diſtance meaſured in 
the rumbe : ſecondly, by their diſtance, and lati- 
tudes,the rumbe and difference of longitude:third- 
ly, by their rumbe, and latitudes, the diſtance and 
difference of longitude : fourthly, by their longi- 
tudes, rumbe, and one latitude, the other latitude | 
and diſtance : fiftly, by the rumbe diſtanceand one 
laticude, the other latitude, and the difference of | 
longitude; or any other nauticall or geographicall 
probleme thatby the Chart may mechanically be 
performed : and'the whole Art of Navigation A- 
rithmeticall (as ſome call it) may as eaſily beepra- 
Qiſed : So as, hauing onely the longitudes and la- 
titudes ofthe places ( by which, and to which you 
are 
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are to ſaile) ſet down ina Table, you may by Arith- 
meticall calculation only(if you liſt take the paines) 
without'any Chart, Mappe, or Globe, ſhew the 
courſe and diſtance from any place to other : and 
ſogiue moſt exact direion for the performance of 
an whole voiageto any knowne placeaſſigned, how 
oft ſocuer you haue trauerſed or been toſled this 
way,and that way, by reaſon of ſcant, violent. or 
contrarie winds,or any other occaſion, 

But ſeeing the firſt grounds of this Art, that is, 
the obſeruations of the latitudes, but eſpecially of 
the courſes at Sea, cannot but bee farre from ſuch 
exquiſite truth as is to be found in thoſe Arithmeti- 
call operations : how exa& ſocuer you bee in the 
reſt of the meanes, you can looke for no more truth 
in concluſion then ſuch as is anſwerableto the firſt 
grounds and principles, out of which the conclu- 
fionis gathered. Soas the Mariner ſhall not neede 
totrouble himſelfe any further herewith, but only 
tocaſt vp his accounts ypon the Chart trulie made 
(as before is ſhewed) which of all other is moſt fit 
and readie for his ordinarie vie. Now therefore it 
may bee ſufficient, onely to ſhew how the former 
Problemes may mechanically be performed vpon 
thenauticall planiſphzre before deſcribed. 

Firſt, by the longitudes and latitudes of both 7 
places giuen, the rumbe and diſtance may thus be fue. os 
tound : Draw parallels by both latitudes : take the rwoplaces.co 
diſtance of thoſe parallels : according to which di- find merum 
ſtance draw a parallel to the xquinoRiall. Then : 
from the end of the difference of longitude,recko- 


hed from theconcurſe of the rumbes inthe xqut- 
N 4 nochal, 


2:By the di. 


ſtance and la- 


titudes,to find 


difference of 
longitude. 
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noRtal, erc-a perpendicular croſſing the ſaid pa- 


ralle}: Aline drawneby this croſſing trom the con- 
curſe of the rumbes is the rumbe of the two pla- 
ces. Now to finde out the diſtance, take ſo many 
degrees of the zquinodtial as the difference of lati. 
tude conteineth : and guiding one foote ofthe 
compaſles in the xquinoQial, with the other foote 
carried parallel-wiſe at equall diſtance from the x- 
quinoQtal,crofſe the rumbe newly found ont : take 


the diſtance. of this croſling from the concurſe of | 


therumbes; and ſet both feere of the Compaſles.in 

the zquinoRtiall, for the degrees conteined be- 

tweenethem ſhew you the diſtance deſired. 
Secondly,by the diftance and latitudes(knowing 


which place is more Eaftwards,or Weſtwards)the | 
therunbe and TUMbeand difference of Jongitude ts thus: found: | 
Take with the compaſles ſo many degrees and mi- | 
nutes of the zquineRial, as the difference of lati- | 


tude conteineth : According tothat diſtance draw 


a parallel to: the. xquinoRial, take ſo many, degrees | 


of the xquinoctial with your Compaſles as the di- 


ſtance giuen.commeth to : then one foote: being | 
ſetin theconcurſe of the rumbes inthe xquinoQt- | | 


all, with the other crofle the parallel aforeſaid : A 


line drawne by that crofling from the concutrſe of | 
the rumbes 4in-the zquinotiall giuerh you the | 
rumbe deſired. Then both latitudes being noted | 
in the graduated meridian, therein taketheir diffe- | 
rence with the. compaſles, and-guiding one foote | 
in the zquinoiall; with the other carried at that: | 
diſtance paralle|-wiſe from the xquinoGiall, croſſe | 


the-rumbe of the two places : the diſtance of: that 
croſſing 
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crofling from the meridian(that commeth from the 
common meeting ofthe'rumbes in the xquinoRi- 
all) taken with +the compaſſes, and brought to the 
zquinoCtiall, ſhall there ſhew youthe difference of 
longitude. Or a perpendicular to the zquinotiall 
from-that crofling ſhall point you out therein, the 
difference of longitude. | | 

Thirdly, by the rambeand latitudes(being both ,.zy the rumb + 
Northerly.or both Southerly) the diſtance and dif- and latirudes 
ference of longitude is thus found : Take the diffe- 2Andemhe dre. 
renceof [atitudesin the xquinoctiall:: according to ference ot lon-: 
that diſtance draw a parallel to the-xquinotiall (as 84%: 
before) crofling the rumb of the two places giuen : 
take the-diſtance of this croſſing from the concurſe 
ofthe rumbes: Then both feete of the compaſſes 
ſet.inthe xquinoctiall willſhew the diſtance of the 
- places. The difference of longitude is found asbe- 
fore. 

Fourthly, by thetongitudes,rumbe,and one la- 4.By thelon- 
tmide(knowing whether ir bee'the lefſer or grea- Cant | 
ter) to findethe other latitude,and the diſtance,doe j,ic.ofnds 
thus: From the point of concurſe of the rumbes in the other lati- 

. the z#quinoctiall: count the difference of tongt- _ _ _ 
tude: from..hence ere a' perpendicular: crofling : 
tie rumbe : the diſtance of this crofling from the 
Zquinoctiall. tranſlated into the graduated mert- 
dian' (ſetting one foote in the knowne latitude, 
and extending;/the other Northwards' or-South- 
wards according as the vynknowne latitude is grea- 
ter or leſſer) ſhall ſhew you.the latitude defired. 

Now to finde the diſtance, worke as before in the 

ArſtProbleme. : 

Fittly, 
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s.Bythe ribe, Fiftly, by the rumbe, diſtance, and one latitude | 
the diſtance, \,0u may finde the other latitude and the difference 
rude,to finde Of longitude after this manner : Take the diſtance | 

theother lati- pjyen with the Compaſſes in the xquinoial] : {et 
ruceandmne one foote in the concurſe of the rumbes, and with 
longitude. the other crofle the rumbe giuen : from this croſ. 
_ ſing draw aperpendicular tothe xquinoQiall: the 
length of that perpendicular taken with the Con, | 

paſſes and broughtinto the xquinoGial,ſhall ſhen 
you the difference of latitude. Thus hauing bot | 
latitudes giuen,the difference of longitude may al | 
ſo be foundas before, Prob.2. | 
Now in cuery one of theſe problemes theremy | 
be ſome particular caſes whereof ſome diuerfiticd | 
working may ariſe, yet ſuch as can breed but mal | 
trouble to him that well doth conceiue the reaſon 
_ of that is alreadie ſet downe in theſe fiue forme | 
Problemes : which are eſpecially to bee appliedt | 
ſuch places asare both on 5 ſame ſide of the #qui | 
noQial,and differ alſo both.in longitude and lat: | 
tude : of which ſortis the greateſt number, and in 
which the greateſt vſe, and moſt difficultie of wot: 
king confiſteth. To proſecute euery particulariti | 
at large ( whereof ſome perhaps lefle acquainte | 
with the reaſon of theſe Mathematicall pradiiſes 
may be defirous) would bee now for mee toolong 

and tedious. For ſome taſte therefore of the 

vſe of this nauticall planiſphere, ler 
thus much for this time bricf- 


ly ſuffice. 


C 140, | 
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Cunae. XIII, 
Error in the wſe of the Compaſſe,by the variation nee- 
lefied,and how to obſerue and auoid the ſame. 
pare Ext the Sea-chart there is not any inſtru- 
IS ) mentof Nayigation whereby greaterer- 


NV ror may enſuethen by the Compaſik, it 
' the varmtion bee neglected. By which 


| negle alone wee may often times miſſe an whole 


point and more, in direing the courſe from place 


| toplace. Notwithſtanding, M. Peter of Hedinala- 


boureth greatly to proue that there is no variation 
of the Compaſſe, and that many inconueniences 
andabſurdities muſt needes follow out of that opi- 
fion(as hee eſteemeth it)thinking itto haue no bet- 
terground then the grofſe and erroneous obſerua- 
tions of vnskilfull Mariners,as by the third Chapter 
ofhis fixt booke of the Arrof Nauigation may ap- 
peare moreatlarge. Bur daily experience(by many 
and diligent obſeruations, with exact inſtruments, 
heedfully vſed by skilfull obſeruers, not only at ſea, 
thevnconſtancie whereof (which cauſeth the ſhip 
tobealwaies vnſteadie) might giue ſome colourro- 
M.Peters conceit of no variation : but alſo on firme 
land, where moſt ſteadie and certaine obſeruation 
may eafily be made: ) 1 fay daily experience hath fo 
often,ſo conſtantly, ſo manifeſtly proued this vary- 
ng propertie tobe in the Compaſle, that it cannot 
dy any meanes with reaſon be denied. 

Now then for the better finding of this variation 


there muſt be conceiued two meridians ; atrueme- 


dian 
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ridian, anda magneticall meridian : al'oatrue zi 
muth.and a magneticallazimuth of the Sunne, 
_..The true menidianis-an azimuth -pafling by th; 
poles of the world. IT ; 


The magneticall meridian 15an azimuth that paſ 


ſethby the points of the wires in the compaſle, v 
of the needle touched with the loadſtone. 
Thetrue azimuth ofthe Sunne is ſhewed by the 


archof the horizon contained betwixt the azimutl | 


of the Sunne,and the true meridian. 


The magneticall azimuth of the Sunne is ſhewel | 
by the arch.of the horizon contained berweenethe | 
magneticall meridian.& theazimuth of the Sun, 

Thedifference of theſe two arks of the horizons | 
alwaies equall tothe variation ofthe Compaſle, ; | 


"IE 


To findoutthe;magneticalazimuth ofthe Sun,xe| 


muſt firſt know ypon what point of the Compal: 


the Sunis: which.although it may be done by aint | 


very neere the truth by him that is experi&ced, eſpe 
ctally when the Sunislow, orat the horizon, rifing 
or ſctting.: yet it may better be done with helped 


 fucha ruler and-f{ights, as land-meaſurers vſe witl} 
- theirplainetables, wherewith you may thus finde| 


vpon what point of the Compaſſe the Sun is: Ly 


the edge of the ruler right over the centerof thc | 
Compaſle : then holding the ruler ſo fixed,andjit | 


Compaſſeleuell ſo neere as you can aime, turnei: 
about vntill the midſt of the Sun-beames paſling 


through oneof thefights, fall alongſt yponthe edg | 
ofthe ruſer,or midſt ofthe oppoſiteſight.Thenho! | 
ding your eyeinſuch ſort ouerthe Compaſle, thi | 


therulers edge may lie right vponthe center of ” 
| YZ 
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flejlookealſovpon whit point vfthecompaticthe 
edgeof the ruler lieth'to the Sun-witts, for'thar is 
the point whereupon the Sun isat thatrime:which 
for breuities ſake may be called rhe Sunnes point. 
Thispoint you ſH5M ſookini the iriftrutyent follow. 
ing; adit hall ſhe yolamgngtthe degrees the 
magnetica!l azimuth of the Sun. As for example, 
when the Sun is due Eaſt bythe compaſſe, I would 
tow in what magneticalfazimuth he is! Therfore 
HooktheBaft potar it-this Enferghl tit which dire- 
anth merd'34 depr.,%, which'isrhe 93, 7ncticall azt- 
murh deſired. And the difference berwixtrhis and 
the true azimuttrof rhe Siin is the variation of the 
compaſſe:whicty we ſeekfor, Plits differencetHere- 
fore thiilithusbefoarid'our! Arthefametinewhe 
yourbleruetheSutnes point, Jetthe height of the 
Sunbealſoobſcrncd:Iris beſt to take both theſe ob- 
kmation;#hour themidft'of the foregone, or af- 
temooe;torthanithe Height of the Simne altercth 
quitkty;-a84 the refraftion and phralſax cannot 
much decejue you, therefore ar that time the true 
azimioth ot the Sunne ſhall eaſily be knownethus: 
Firſffiade our the declination of rhe Sun, remem- 
bring:alwaies ro giacallowance, or take away (ac- 
cording as the dectinarton increafeth or decreaſerh) 
forthe place and time of your obſetuarion Then 
ſet your Aſtrolabe to the laticade of the pace where 
you obſerue,and follow the pirallctofthe Suns,de- 
cinationgvnrll you come rothe almicantararh' or 
beight ofthe Sun'knowne by obſeruation : for the 
2z1muth tharpaſſeth by rhcir mutumll interfejon,is 
thetrue azimuthofthe Sunne that was ſought oh 

which 
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which if yqu follow down.to the horizon, youſhil 
have tharazimurh giuen., Now of theſe two giuen 
2zimuths (thats, = true and .magnetical azimuth 
of the Sun) ſubtract the leſſer from the greater, fo 
the difference remainingis the variatis of the;com. 
paſſe.: the denomination whereof (that is, whethe 
it be Eaſterly or Weſterly) ſhall eaſily be diſcerned 
thus : If the true azimuth of the Sun counted fron 
the South, point. in the forenoone;, be leſle then the 
magneticall azimuth, the. variation is Eaſterly: 6 
therwiſeit is Weſterly. Contrariwiſe,in the after 
noone : ifthetrueazimuth of the Sunnebe great: 
then the magneticall azimuth, the variation of tht 


Compaſle from the point of; true North is Ea | 


wards, otherwiſe tis Weltwards. And forthe bet 
ter vnderſtanding of theſe rules, Thaue in thetabl 


following exemplified them by ſuch obſeruations | 
as I tooke both at Sea andland, in the yeere 158g. | 


The inſtrument following is then:to.be vſed wht 


obſcruationis made,as beforchath bin ſhewed,byz | 
Compaſle, whercin the North points of the wire | |- 


are ſet half a pointto the Eaſtwards from the Non 
point of the Compaſle(of which ſort arethe Con- 


paſſes that arecommonly vicdby Engliſh niariner) | 


whereas if the points of the wires were ſet juſt vn 


derthe points of North and South:and the circum | 


terenceof the Compaſſe diuided into degrees both 


Eaſtwards and Weſtwards, beginning at the Nont | 


and-Sauth points, and ending with 90 at Faſt and 


Weſt : wee might at the firſt have the magnericall | 


azimuth of the Sunneby obſeruation, and ſothere 
thouldbe no need oof this inſtryment. .... 
£4 an le | Ta 


» oy « 
ba. 4: 4 + 


ET EIUND 


"y nk 


"_ 


, +4 ; Off 
© 1. hott: 
Pr «- Þ -  -— am 
, [4 
- P 
Ca 1 * IS 
7 


- 
. 
j > ,4 ' 


' 
g \ > 
. ' % 
" | K ad 
—_ oo 
A 
KR 
, G 
» 
= 


i 


G - 
4 
, 
Ls 


we 
* 
* 


es, fignihe 


Ls 


n 6 or -—- 


LO vF=ILD Ul | 
LOLLI INT 


b.l.-/ 


W,S 
North, 


tons in the-ſecond 


$ 


rs, ATR 97 nert@igns af +, 


TH 229315: 


196 


n 


} 
Theplace E oberation.. I = 
F- "YF _—_— —_ _—_— ot LATE 


* Abortt the mdway beiwi het 
= Parr? LOS. 


rote mn BI. OO CER — 9 cores 


oe At Saint Cruz 1 Fee. — 


| — o____ <—— 


| #cowne of Fay 


al 


Tora leagues from / ercera 5 3% : 
| VErams. Warns bj 6 leagues V\.s 
: From-S. Vifaries Wb by S-6 lehgges 
| from PF. \Marier” Tourh Se n0ug-* 


4-43 


From Saint, Aſars:s 16 leagues 
I hy MW Fore herin,/ 


> FTE Gerrders SE b' by E "Pleag. | ] 
| Fromebe Eaſt partef 3 Michael |S 
TNESby Neahour _—_ 9-25  leagner E 


From the mp) Wah, oo 65 Tr rp | W_ 


rom C Finiflerrd N Fafterly fs 


the variation of the 7 om paſſe. 197 
| Fo ISSSESAEERNSE | | 
i The time of ob= | I IQ = El Eo ES c | The middle {i part o/ 
| ſernatron, ; PV S S IJ Z I D St varzartion. | ena: | 

- TL. nd ” , RPE ] 

Y wn wn [De. |.s. 2 | Mi De. |Mi, De.| Mi, Deg. [255 | 
, ul. of AN 129 50 20 531162 6 | 7130 3» <a5lwaral 
2.214 6 N) 39] 014120125 63120 614.511 | Eaten 
: 23 5 N 38 O[[l7 55 67 O | 5120 £ [28 Caitwaral 
22 ln 17146 S$71IO(| 5 571 3 E :SÞwara 
| [Cola n\la8hol[ralsallzsf off 41"7lÞt 1 [[cattmerd 
| Te 39]50 TI] 51179139}; 41.0 E |*Vestward 
Jes ye 38154 | Ol S [74135] JESIING | | Eaitward 
[x30 4v1138154\;_ol'91/76\ © .2}zOf} 1, [| Eaitwerd 
221 0 001381541] 3132106710011 H5ollt | | [Eattware 
5-4 [38\5ajl Shroliontzol| t1ell| | | een 
$21.4 11381541 3130;168|151| 4149 fi  [Eastward| 
_22[4 Nj1381541[_3140[(69[20/| 4135]|7 3 [7 [[Eaitmard 
2318 113815411 315311541201! 2155 [| ||Earbrara 
2313 Ni[38154(f 31541[14]"o\[ 31530 || Eaftrard| 
dE es 38\54ji 3154 13130 31 6 Eatward 
i_23]1N|[38[54\|_4| ofl35]r5 _213O[ſj. |__|jEai#vara 
0c.r8]B N\1381201[13| 51173] off 2] sf |. {[Eaitward 
_ 2 AN|\z7| ol[14150 60! ol I[5all). |, [[eitrard 
23 AN 37] O|114|5I|7I| 5 ;ll(6 0 31 nednaats! 
24.5 1371 olty] 2170150] 30s | 
261B N 27130 I5|28 69 5O 6. O C5 PA. per ntndyt 
2613 N 37130i|I5 39] 68 = FL Z}S.- þ Eaiftward 
281 N[138[40[116|16j168[45\| 7] S|___|_þEattivard 
No. d Fork 38]140}|17|30 67110,| 8[10 Eaitward 
| [217 N[[38149][171421 1661501] 3133]]__|_ [[Eatmord} 
618 N| 28[35 13143] 31] © .6130|| 1;-:Þ ©ac\ward] 
| T2 5: N1144 25112O| 51]]6I}| Ol} 6130 / F7 1Eaitward 
7137 C7 4 ||Eaftward 
61521!) Eailward 


O | Not- 


198 Error in the Compaſie,correfed. 


Natwithſtanding there bee much difference be. 
ewixt ſome ot theſe variations take at the ſame place 
with the ſame inſtruments, yet wee vied with what 
diligence wee could ſuch inſtruments as then wee | 
had prepared for that purpoſe : which I ſpeake,that 
others that ſhall goc about hereafter to obſerue the 
variation ( at ſea eſpecially ) may be the more cir. 
cumſpe&to foreſee and preueat all cauſes of error | 
herein. Exact truth amongſt the vaconſtant waues 
of the ſea is not to bec looked for, though goodin. 
ftruments be neuer ſo well applied to their vie.;Yet 
with heedfull diligence we may come fo neere the 
truth, as the nature of the ſea and of our ſightand 
inſtruments will giue vs leave. Neither if there bee | 
ſome diſagreement betwixt obferuations, are they | 
all by and by to bereiefted. Butas when many ar: 
rowes are ſhot ata marke,and the marke afterward; | 
taken away,he may be thought to worke according 
to reaſon, who to findethe place where the matke- | 
ſtood, ſhall ſeeke out the middle place amongſt all | 
thearrowes : ſo amongſt many different obſerve | 
_ the middlemoſt is likeſt ro come neerefſt the 
truth. 

Cauſes of error herein, ſome cannot be avoided, 
as the vnſteadineſſe of the ſhip, the imperfection of | 
ſenſcand inſtruments,the weake reſpetiue force of 
the needle or wires, be they neuer fo well touched. | 
Others may be efchued, as that there bee no iron | 
neere the Compaſle in time of obſeruation, that 
the wires be kept cleane from ruſt, and thatthey be 
not kept too long vntouched from the ſtone, that 
ſuch inſtruments be vſed for obſeruation as necd 
leaſt working afterwards for finding out the vari 

tion: 
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tion: wherein the inſtruments heretofore publiſhed 
forthis purpoſe, are faultic, being ſuch as ſeruefor 
obſeruation onely on land : as alſo requiring many 
workings aftcrwards,vnfit for Mariners, before the 
matter can come to iſſue, wherein are as many lur- 
king holes of error without great diligence. I haue 
therefore heere ſet downe the making and vſcofa 
certaine inſtrument, whereby the variation of 
the Compaſſe and time of the day is preſently gi- 
ven, together with the obſeruation (the latitude of 
the place being knowne)and y vniuerſally through- 
out the world, both at ſea and land. As alſothe va- 
riation being giuen, the height of the pole, and 
houre of the day may thereby be knowne, without 
thoſe inconueniences, wherewith Martin Corteſe 
his inſtrument, Chap. 11.part 3. of the Art of Naui- 
gation,and Michael Coignet his nautical hemiſphere, 
 aremuch incumbred : to omit the obſeruation of 

theheight ofthe Sunne, which (as I haue oft made 
triall ar ſea) may thereby bee more exactly perfor- 
med,then hath been hitherto by ſtaffe,ring,or aſtro- 
labe,asthey are commonly vſed. 


| T he making of the Sea-rines. 
M Ake foure ringsof equal thicknes and breadth 
conuenient, ſo as they may not eaſily bend : 
let them be fitted that each of them may goe claſe 
within other. The two greateſt of theſe rings muſt 
beſo madeand framed together,that the innermoſt 
may ſlide about within the vttermoſt, both fides 
agreeing alwaies,cuen together in oneand theſame 
phaine ſuperficies. Within the innermoſt of theſe 
O2 wo 
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two rings muſt the third ring be hanged vpon two 
round pins diametrally oppoſite each to other, ſo 
vpontheEit may be turned aſtde,till it makerightan. 
gles with the former. Againe, within rhis third ring 
muſt the fourth be. hanged likewiſe vpon two ping 
diametrally oppoſite 90 degr. diſtant from the for. 
mer pins. The vppermoſt ring repreſenteth the me. 
ridian fixed : the next within it repreſenteth a met. 
dian mouecable: thethird fignifteth.the xquinoQia 
or parallel of the Sun-: the Fourth, the circle paſſing 
by the points of Eaſtand Weſt, and by the poles of 
the world. Vpon one of the ſides of the innermoſt 
and moveable meridian (go :degrees from the pins 
whereupon the xquinoGtiall ring hangeth) muſt be 
fixed an index orpointer, the point whereof may 
reachvato the midit of the conuexitie of the inner- 
moſt circle,intoalittle hole,diſtant from the middl: 
point betweene the pinnes or poles whereuponit 
hangeth,ſo much as-halfe thethicknes of thar circle 
commethto;ſo as the point of that index being put | 
into this hole, the meridian and the inner circles 
may croſle each other preciſely at right angle. 
Nintie degrees from the pinnes or poles of this in- | 
nermoſt ring, through-the mid{tofthe concauitie | 
and conuexitie thereof ,,muſt two ſmall holes be 
made; andathreedftretched ſtraight betwixtthem } | 
(repreſenting the axtree of the.world) with.a ſmall | 
beade(about the bigneſle of apinnes head)put here 
vpon, repreſenting the centerof the carth. Letthe 
vpperhalfe of thevppermoſtand fixed meridian be 
diuidedinto 180 degrees, ſetting figures to euety 
tenth or fifth;degree, beginning at either end, and 
TA -77 ending 
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ending in the midſt with go, which repreſenteth 
the zenith: where a ring muſt be ſet thereto,to han 
the whole inſtrument by,as the manner is in the yſe 
of the Aſtrolabe. Diametrally oppoſite to the mid 
of this ſemicircle there muſt be taftned to the con. | 
uexitie of this fixed meridian the foote peece of this 
inſtrument,made of ſome ſuch faſhion and propor: 
tion as here you ſee, agreeing in one and the fame 
plaine ſuperficies with the meridian, and the line 
paſſing by the fecte thereof making right angle 
with the zenith line. To the feete of this peece muſt 
be annexed the Sea Compaſle, in ſuch ſort that the 
zenith line of the graduated ſide of the meridian 
may fall perpendicularly vpon the center thereof, 
the plaine ſuperficies of the meridian makiog right 
angles with the plaine of the compaſſe. All thele 
circles, and compaſle _— toyned togetha, 
the whole inſtrument muſt be reified and equally 
counterpoized by the helpofa plumbline hanging 
onaſmall pinneat the zenith point directly vnder 
the ring, that hanging the inſtrument by thering 
(like an Aſtrolabe)the plumbline may fall preciſely 
vpon the nadir point of the fixed meridian, ſcarcely 
touching the ſame : for ſo the inſtruments owne | 
weight, hanging it onely by the ring (like an Aftro- 
Tabe) ſhall make it hang exactly perpendicular,wh&. 
ſocuer you vic it. Let the points of the wires in the 
compaſſe be placed iuſt vpon the points of North 
and South in the flie; the circumference whereof 
muſt be diuided into degrees, beginning at thoſe 
points,and from thence proceeding both wales,ſct 
figures at euery fitth or teth degree,ending with 90 
" 
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atthe points of Eaſt and Weſt. Through the midſt 
ofthe concaue {ide of thethirdring (repreſenting 
the xquinoctial)muſt a periphery be drawne round 
about, which may be called the parallel of the San. 


| It ſhall be goodalſo (though not needfull for fin- 


ding the variation) todiuide1t into 24 equall parts 
or houres, and quarters,or {maller parts,tor know- 
ing the time of the day. 

Vpon the concane ſide of the innermoſt ring let 
bedeſcribed the degrees of the Suns declination, 
forthe right placing of the little bead vp6 the thred 
according to the time of the yeere. Which may 
caſlieſt be done after this manner : 

Draw vpon a paſtboord the peripherie ABCD 


equall to the forcſaid parallel of the Sunne drawne 


through the midſt of the concauitie of the xquino- 
Qial ring: croffe this peripherie at right angles with 
thediameters A C, BD at the center E. Then rake 
with your compaſles the ſemidiameter E D, and 
ſetting one foote in the end of the diameter D, 
with the other draw the arch GEF, in which arch 
pricke out both waies from E ſo many degrees, 
as the Sunnes greateſt declination amounteth vn- 


to: and laying your rulerto D, and to euery one 


of thoſe degrees; crofſe the diameter AC with 
ſhort ſtrokes, as you ſee in this diagramme, and 
laying the ruler to euery one of thoſe croflesand 
the pricke at B, make prickes by the ſide of the 
ruler in the innermoſt peripherie HIK L, which 
muſt be equall ro the concauitie of the innermoſt 
ning ofthe inſtrument : And then laying the conca- 
wtieand quarters of that ring iuſtly agreeable with 

| O 4 _ blais 
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this peripherie,and the ends of the diameters there 
of (the thred vpon which the little beade rideth)]y- 
ing right ouer the diameter H K, you may with 
ſhaxpe point offſteele ſtrike vp the ſaid pricks made 
in the innermoſt peripherie into the concauirieo! 
the innermoſt ring, and to euery fifth or renth de 
gree ſet figures asthe manner is. There muſtalſobe } 
madein the ſaid innermoſt ring a pointan{werable 
to the point at B in this former figure, in which 
point there mult bee faſtned a {mall ſtump ſtanding | 
ypriglit 
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ight from the {ide of that ring about the height 
ofa pinnes head. By meanes whereof and the de- 
orees of che Sunnes declination (proicdted, as wee 
haue ſhewed, into the concauirtie of the innermoſt 
ring) the little brade muſtbe right placed 'vpon the 
thred, by bringing it into aftraight line berweene 
that ſtump and the Sunnes declination an{werable 
tothe time of your obſcruation : which may bee 
done by laying the edge of a ſtraight ruler,or aſinall 
thred ſtretched from that ſtump, ro rhe degree and 
part of the Sunnes d:clination, and then bringing 
the midſt of the bead vnder that edge or thred:: Or 
elſe by fight only,with one of your eyes, laying the 
top of that ſtump vpon the Sunnes declination,and 
then bringing the bead betweene; ſo as you may 
ſee them all three in one ſtraightline.. 
The bead being thus rightly placed, pur afide the 
zquinoctiall ring from the brafle. pointer (repre- 
ſenting rhe pole artick) that it may crofle the mert- 
dian at right angles,which it ſhal preciſely do,if you 
bring the prick or little hole,vpo the outſide of the 
innermoſt circle to the end of the foreſaid brafſe' 
pointer, ſo as the end thereof may enter thereinto. 
Then ſer the line that is drawne from the end of the 
braſſe pointer, to the eleuation of the pole ar the 
place of your obſeruation,; and fo haue you ail 
parts of your inſtrument rightly placed for obier- 
uation. 
— Now when you willmake obſervation with this The vſc ofchis- 
inſtrument, hang the ſame by his ring vpon your umcat. 
linger, as you doe when you obſcrue the heighr _ 
LIC. 


. 206 Error in the Compaſſe,correfled, 


the Sunne with the Aftrolabe; turning the forefaiq 
brafſe pointer Northwards, till you findethe midg | A 
ofthe ſhadow of the beade to fall vpon the peri. | 4 
pherie drawne round about through the midlt of | A 
zhe concauitie of the xquinoctiall ring, which peri. | e 
pheric wee called the parallel ofthe Sunne: andſp | x 
keepethe wholeinſtrument and compaſſeas ſteady | y 
as you can,till the flie of the compaſle remaine quia | t| 

( 

t 


and ſtill; keeping in the meane time the midft of 

the ſhadow of the beade alwaies vpon the foreſaid 
parallel of the Sunne ; and withall looking cloſe by | « 
the graduated fide of the meridian direly downe | 1 
yponthe midft of the Compaſle, and marke what | 
degree and minute you ſee cloſe thereby in the | | 
North part of the flie: for ſo much as the North | 1 

oint of the needle or wiers is from thence towards | 1 

the Eaſt or Weſt,ſo much is the variation Eaſtwards | 
or Weſtwards. And the ſhadow of the beadeligh- | | 
ting vpon the parallel of the Sun ſheweth the houre | | 
and time of the day. 

. Thebeſttimefor thetaking of theſe obſeruarions 

is aboutthe midſt of the forenoone or afternoone, | 
becauſe that about thoſe times the height of the 
Sunnealtereth quickly, and his refraction alſo can 
breed no ſenſible error. But becauſe there be ma 

ny that want both this inſtrument, & alfo the Globe 
and Aſtrolabe before mentioned, I haue for their 
ſakes thoughtit good to ſet downe a way whereby 

(the declination and height of the Sun b<ing giuen, 
together with the latirude of the place) the Sunnes | 
truc azimuth may bee found with ruler and com- 
palles 
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paſſes onely, after this manner : Draw the circle 
ABCDEFGH, repreſenting the Meridian, by 
the center hereof draw the diameter of the horizon 
AF. From A theend of this diameter, reckoh the 
eleuation of xquinodtiall A C, from whence draw + 
aline by the center (which may bee called the dia- 
meter of the xquinoctiall) A C , from Ctheend of 
this diameter count the declination of the Sunne 
CD: thereby draw a parallel to the diameter of 
the xquinodtiall, which may be called thediameter 
of the Sunnes parallel D G : Likewiſe from the dia- 
meter of the horizon count the height of the Sun 
AB,knowne by obſeruation,and thereby alſo draw 
 BEaparallel to the diameter of the horizon, which 
may becalled the diameter ofthe Sunnes almican- 
. tar, FromT, the interſeQion of theſe two parallels, 
draw TI K, a line perpendicular to the diameter of 
the horizon. Then ſerting one foote of the com- 
paſſes in L, the midſt of BE the diameter of the 
Suns almicantar,and ſtretching outthe other foote 
tB the end of this diameter : from thence draw 
therewith thearchB K till you cometo theſaid per- 
pendicular : This arch reſolued into degrees ſhall 
give you thetrue azimuth of the Sunne, 


Now (for them thatliſt)by the doctrine of Tri- 
angles alſo, M N (the fine of the Sunnes declina- 
tion) being giuen,with theangle MO N (equallto- 
tix height of the pole)in the rightangled Triangle, 
ONM : the fide O M ſhall likewiſe bee ginen : 
which ſubtracted our of M O L ( the fine'of the 

SUnNes: 
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D 


Sunnes height)there remaine L O,whereby LT,in 


the Triangle L1O, haaing onerightangleat Land | 


* s 


conſequeatly LK theangle dulired,are giuen. || 
| Cuas | 
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| Cnav. XITIL | tr oY 
To finde the inclination or dipping of the magneticall 
needle under the Horizon, : | 


[TEtO BR bea meridian of the carth, where- 
4! in let O be thepole, B the xquinodtial, R | 
R= the latitude ( ſuppoſe 60 degrees) letB D' 
beperpendicularto AB in B,and equall torheſub- | 
tenſe O'B;anddrawingtheline AD,defcribe ther- 

Whthe arch D SV. Then drawtheſubtenſe OR; 

| AE wherewith- 


| f 
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wherewith (taking R for the center) draw the arg 
OS. To the meeting of theſe two arches atS, dry 
thelines R S equalltoR O,and AS equalltoAD 
Alſo becauſe B R is aſſumed to be 60 deg.theretor 
letST be< parts of thearch ST O, and draw th 
line R T,tor theangle ART ſhall be the coplemen 
of the magnetical needles inclinatis vnder the Hy. 
rizon. Which may be found by the ſolution of th 
ewotriangles O AR andR A S,after this manner; 

Firſt the angle O A R is giuen becauſe of thearg 
OBR, meaſuring the ſame 150 degr. and conk: 
quently the angle atR 15 degr. being equall roth 


equall legged angle at O ; both which together | 


z0degr. becauſe they are the complement of the 
angle O A R(159 degr.)toa ſemicircle or 180 deft 
Secondly, in the triangleARS all the ſides at 
given AR the Radius or ſemidiameter 10,000,008 
RS <qualto RO the ſubtenſe of 150 deg.19,318,jf 
and AScquall to AD triple in power to AB, be 
cauſc itis equal in power to AB and BD,thatis Bl, 
which is double in power to AB. Orelfe thus: Th 
arch OB being go degrees,the ſubrenſetherof 0}, 
that is, the tangentB D is14,142,136,which ſought 
in the table of 
B AD 54 degr. 44 min. 8 ſec. the ſecant whereot s 


theline ADthatis AS 17,320,508. Now theny | 


4 Axiom of the 2 booke of Ptiſc.as the baſe orgrts 
reſt ſide SR 19,318,516 is toF ſumme of the othe 
ewo ſides S Aand AR 27,320,508, ſo isthe diff 
renceof themS X 7,320,508 to the ſegment of thi 
greateſt {1deS Y 195,352,762;which being taken olt 
of S R 19,318,516, thereremaineth Y R 8,9657 

the 


Tangents, ſhall give yov the angl | 
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the halfe whereof R Z 4,482,877, is the ſine of the 
angleR AZ 26degr.z8 min.2 ſec. the complement 
whereof 63 degr. 21:min.58.fec. istheangle ARTZ, 
which added to the angle AR O 15 depgr. maketh 
the wholeangle ORS,78 degr.21 min.58 ſec.wher- 
of £2 make 52 degr. 14 min. 38 ſec. which taken our 
of AR Z 63 degr. 21 min. 58 ſec. there remaineth 
theangle TRA 11 deg.7 min.2 o ſec.the coplement 
whereof is the inclination ſought for 78.degrees,5 2. 
minutes,40 ſeconds. | 


The ſumme and difference of the ſides S A and Athorter way: 
| AR being alwaies the ſame, viz. 27,320,508 and o_— 
9,,20,508, the product of them ſhall likewiſe be al- magnecicall 


waics the ſame,viz.199,999,997,378,064 to be di- inclinauon, 


vided by y ſide SR,thar is RO the ſubtenſe of RBO:; 
Therefore there may be ſome labour ſaued in ma- 
yn table of magnecticall inclination, if in ſtead 
ofthe ſaid product you take continually but F halte 
thereof. that is 99.999,998.689,032, and ſo diuide 
itby halfe the ſubtenſe R O, that is,by the ſine of 
halfe the arch O B R. Or rather thus: As halfe the 
baſeR S(thar is,as the fine of halfe the arch OBR)is 


 tohalfe the ſumme of the other two ſides SA & AR: 


1,,660,254.,f0 is half the difference of the 3,666,254 
tohalfe of the ſegment S Y, which taken out of halt. 
thebaſe, thereremaineth R Z y fine of RAZ,whoſe 


| Eplement to a quadrir is angle ſought for ARZ. 


| According to this Diagramme and demonſtta-- 
ton was calculated the table here following ; the- 
firſtcolumne whereof conteineth the height of the. 
pe for every whole degree; the ſecond columne 
eweth the inclination or dipping of the magnet. 


Gl needle anfiyerable thereto in degr.and _ | 
The 
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inclination, | 

| Earlt col, | Second col. | Firſt col, | Second col. || Firſt «cl, | Second ea | 
Terght of | Magnericall eight of Magneticail !fergis of | Maynticai 
be Pole, inclination, the Pole, . | inclenatzon, Ys Pale. | inclin:tin, 
Degrees | Degr. Maen,l | Degrees, | vegr. Min} Degrees _| Peer] Mm, 
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| 2I5 29] 41]. 45 .]67j30|| 75 |86|1} 
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I9 [35|36|| 49 [70|59i} 79 |87[26 
ILECEI371-91 10 [71148 1]: Bo 37148 
1 -2T.-T38/4t!! 51-.173T.26)] $1188; i 
22 |40 IT || 52 731231 $2 '88|1] 
23 [41]39]] 53. |74j 8] 83 | 88133 
[LEI] Ct 54 TTEFF211- 34 1.8814 
25 1.441.391; 33; 1751351}. 85 | 891.1 
j_26_|45154||_56_[76[17|| 86 | 89[14 
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Errors in v/ing the Croſſe-ſlaffe, and how thry may be 
auoided. | 


Fexw— Ftcrthe Chartand Compafe,the croſſe 
* (ps ſtaffe may with good reaſon ſucceed,as 
7&2. %: inthe viewhercof more error is comit- 


LJ ted, raen in any other inſtrumer of Na- 


£ 48+ » - 


vigation, rhe two former excepted, and that foure 


Therefore how much the center of the light is di- 
ſtant from the end of the Staffe, ſo much are they 
deceived. But how much the eccentricitic or para- 
lax ofthe eye is, it may be knowne after this man- 
ter: Make two tranſuerſaries,the one twice ſo long 
as the other, The longeſt of theſe two ſet faſtat the 
further end of the ind« x, the other of them moue 
vpor downe vpon the index, vntill ſuch time that 
your eye placedattheend of the index(in ſuch ſort 
as you vſe to place it when you obſerue ) you may 
ſee both ends of both tranſuerſaries lie cucn toge- 
ther. For then looke how much the ſegment of the 
Index betwixt the two tranſuerſarics exceedcth rhe 
leement from the ſhorter tranſuerſaries vnto the 

P eye, 
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eye, ſo much is the parallax or eccentricitie of your 
fight, or the point wherein your eye, wherein the | 
viſuall beames concurre, is ſo much diſtant from 
 theendofthe index. 

As for example, in this figure let the tranſuerſs- 
rie HE Iplaced atEtheend of the index be double 
to the tranſuerſarie FD G, which is placed in ſuch 
ſort vpon the index, that the viſual lines (A FH, 
A GI) of the cye placed at the end of the index, do 
paſſe ſtraight on by FH and GI, the ends of the 
tranſuerſaries. For in this figure, A is the centerof | 
the ſight or eye, wherein the viſuall lines ( A FH, 
AG 1)doe incurre: B repreſenteth the exd of the 
index,placedat the cornerof the eye, and then AB | 
is the eccentricitie : C fignifieth the end ofthe in- 
dex (et againſt the bone vnderneath the eye,for ob- 
ſeruing of diſtances, and then A C is theeccentrici- 
tie, which is thus demonſtrated : 

As HE isto FD,ſoEDAto DA, 13.e5.Ra. | 
But H E is double to F D by ſuppoſition : therfore | 
EDA is double to D A,and DA the halfofEDA | 
equal tothe other halfe D E. Therefore how much | 
BD or C Dis ſhorterthen DE,fo much is the px 
ralax or eccentricitie of the eye, and ſo much muſt 
the tranſuerſarie be remooued forwards (from the 
place where he was ſetinthe time of your obſerus- 
tion) towards the farre end of the index, after you 
haue obſeruedany heigth or diſtance of the Sunne 
or Starres, that ſo you may haue the true height or 
diſtance deſired. Or elſe you may hauea plate of 
brafſeſo artificially fitted cloſe within, by the ſide of 
the ſquare hole in the tranſucrſarie, through oy 

the 
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ke 


At 


or backwardslike the couer of a boxe, and fo ſet the 
as 


fore-edge thereof ſo much —_ the tranſuerſarie, 
2 


the index is to be put,that you may ſlip it forwards 
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as the eccentricitie of your eye commeth to ( ha. 
uing firſt turned the flat and ftreight fide of the 
tranſuerſarie from you ward, and pared the end; 
thereof, in ſuch ſort that the viſuall beamies ma 
touch the extreames of that ſide) that ſo the edge 
of the plate may atthe firſt ſhew vpon the index the 
true heigth or diſtance of the Sunne or ſtarres ob. 
ſerued without any further correion. Otherwiſe 
ifthis paralax of the ſight bee neglected,there may 
beerrorof an whole degreeand more ſometimes 
in obſeruing with thoſe ſmall crofleſtaues which 
haue been commonly vſed. 

Secondly, they increaſe the formererror by not 

regarding the heigth of the eye aboue the water, 
Whichalthough it be notſo great a fault as the 0. 
ther, yetit may deceiue them by increaſing the for- 
mer error,fiue or ſixe minutes or more ina tall ſhip, 
For the higher the eyeis abouethe water,the grea- 
ter is the angle comteined betwixt the two viſual 
lines, whereofone taucheth the conuex ſuperficies | 
of the ſea,thvother paſſeth on to the Sun or ſtarres: 
And the lower the eye is, the leſle is the forcſaid 
angle : and then onelyit ſhewerh the true altitude, 
when the center of the ſight is in the ſameline of 
. Tenell with the ſuperficies of the water. Burt if the 
eye be higher then the water, that angle is greater | 
then the true altitude, and therefore ſubtraction 
muſt be made accordingly, that you may haue the 
true altitude. 

' Nowto finde how much it is that ſhould beſub- 
tracted at any height of the eye-aboue the water 
there betwo waies ; the one-withoutknowledge " 
k the 
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the earths ſemidiameter, the other with knowledge 
ofthe ſame. For the firſt, you muſt haue ſome ſuch 
conuentent place at the waterſide where you may 
hauc a free and cleere proſpect vnto the ſea withour 
impediment, and where you may alſo haue ſuch 


prouiſton made,that you may place both your ſelfe, 


andalfo an exact and large water leucll in conue- 
nient manner to make exact obſcruation at what 
height ſocuer you deſire aboue the ſuperficies of 
theſea,til you cometo the heightof the talleſt ſhips 
that goe vpon the ſeas: that leuell having the ſight 
that you muſt looke through at the end therof next 
theeyeſofitted, that you may both eafily and ſtea- 
dily ſetit higher then the foreſight (that is the ſight 


thatis atthe fore-endof theleucll) ſo much as ſhall 


be needfull ro lay the foreſight preciſely to the rou- 
ching of the ſea, and that you may allo perfectly 
know how much the backſighr,or ſight at your eye, 
is higher then the foreſight aboue the line of leuell: 
For by the difference of the heights of thoſe ſights 
abouethe line of leuell, and the diſtance betweene 
them,it may eaſily be found how much the viſuall 
linetouching the roundnes of the ſea, dippeth vn- 
derthe line of leuell,or true Horizon, from whence 
the height of the ſunne and ſtarres is to be accoun- 
ted, thus : As the diſtance berwixt the fights is to 
the difference of their heights aboue the line of le- 
uell; ſo is the whole ſine to the tangent of the angle 
of dipping,which we defired to know. 

This angle may otherwiſe be found, the quanti- 


tie of the earths ſemidiamerer being firſt knowne, 


whichis tobe done diuers waies; but they may be 
P 3 all 


A moſt exat 
way to finde 
the quanticie 
of the eatths 
ſerudtamerer, 
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all reduced to two heads or kinds, whereof the firſt | 
requircth the certaine meaſure of ſome arch of the 
meridianto be firſt giuen,which isalſo divers waiey 
to beperformed. But the beſt and perfeteſt way of 
all others is to obſerue fo exactly as is pofliblethe 
ſummer ſolſtitiall altitude of rhe Sunne at two plz. 
ces,ſo farre diſtar aſunder, and lying ſo neere North 
and South each from other with ſo direct and faire 
a way betweene them as conueniently may be cho- 
ſen.Suppoſe for example Portſmouth and Barwick, 
or ſome other place in the furtheſt parts of Scotland, 
for the further theſe places are each from other, the 
more perfe&tly may this buſineſſe bee performed, 
Then meaſure,and plat down ſo truly as is poſſible, 
all the way berweene thoſe two places, with all the 
turnings and windings, aſcents and deſcents that 
are thercin ; out of which thearch of the great cir- 
cle,or ſhorteſt diſtance betwixt them,together with 
the angle of declination thereof from the true me- | 
ridian line truly found by obſeruation at either of 
thoſe places, may moſt exactly be knowne : where- 
by(with helpe of the doctrine of right angled ſphz- 
ricall triangles) the difference of the latitudes of 
thoſe two places in miles and furlongs 8c. may ea | 
fily appeare ; which compared with the difference | 
of the latitudes of the ſame places, found by obſer- 
uation of the Sun in degrees and minutes,8c. will 
ſhew how many miles and furlongs anſwer to one, 
or moe degrees of the meridian : and ſo the whole 
circumference, diameter, and ſemidiameter of the 
earth will eafily,and moretruly be found, then any 
other way yet vicd for this purpoſe. But meanes 
E”. conuenient 
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conuenient for the triall hereof hauc hitherto been 
wanting, and ſo I muſt omirir rill tome better op- 
portunicie,it any ſhall betall hereatrer by the boun- 
ticof any ſuch as are of more abilitic to beare the 
charge hereof. Yet beſides our purpoſe now in 
hand, this would bee the beſt ground that can be, 
both tor the making and conth;uing ofa ſtandard, 
andall other meaſures thereon depending,at a cer- 
taintie for euer , inſoinuch that although all the 
ſtandards, weights and mncaſurcs inthe world were 
loſt, they might notwithttanding vpon record of 
ſuch obſeruation, and meanes, as here we mentio- 
ned, be againe reſtored much more pertely,then 
by the ordinary way of beginnirg all our meaſures 
from a barly graine taken out of the midſt of the 
eare, whereof there is no ſuch certaine determinate 
bigncfle that can be ſct doiwne, but that they may 
dee ſomething greatcr in one eare then another; 
neither can there be any certaine rule or reaſon gi- 
ven how to know which eare to chuſe rather then 
other,for this purpoſe. And it any error be commit- 
ted herein, though inſenſible (which cannot be a- 

uoided) yet in going about to make other greater 

meaſures by often taking this leaſt, and ſo procee- 
ding 4 mintimis ad maxima, lo often as yourake your 
firſt or leaſt meaſure, ſo often doe you increaſe and 

multiplie your error : which though at the firſt it 

leeme very ſmall and ſcarcely percctuable,yet com- 

meth at the laſt to be very notorious & intollerable. 

But the other way I here ſpeake of,taking the length 

ofall Znzland, or of the whole }land, for our firſt 

meaſure, and out of it by ſubdiniſion, diuiding all 
P 4 the 
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thereſt,although wee may errefometrhing in takin 
thelength hereof ( which notwithſtanding, I dare 
yndertake,may be ſo handled, thar it ſhall not be ſg 
much as the thouſand part of the whole diſtance | 
berweene the two places, before mentioned) yet 
becauſe we proceed a maxmis ad minima, ſo ſtill di. 
uiding,and the more diminiſhing this error,the fur- 
ther weproceed , it willin the end, when we come | 
to our ordinarie meaſures moſt in vie, become very 
inſenſibleand not worth the regarding. 

But to returne to our purpoſe from whence we 
haue a little digrefled :: The earths ſemidiameter 
:nay in like manner be found by obſeruation of the 
meridian altitudes of any notable fixed ſtarreatthe 
two places before mentioned : but becauſe the 
neights of ſtars cannot by any meanes beſo exaQtly 
obſcrued as the height of the Sunne may be; the 
diftcrence of the latitudes. of the two places, and 
conſequently the perimeter ( that is the circuite ot 
compaſſc) and thediameter of the earth cannot be | 
io perfectly found by this way as by the former. 

As forthat way which findeth the height of the 
Sunneand ſo the latitudes,by the ſength of the ſha- 
dow ofa ſtile or gnomon perpendicularly erected, 
itis like to be more vncertaine then either of the 
former, by reaſon of the ſcattering and vncertaine 
determining of the end of the ſhadow ; beſide the 
knowledge of the Sunnes ſemidiameter hereunto: | 
required, which inconueniences may in the formet 
wales be auoided. 

The quantitie of the earths diameteris alſo to be 

fund more cafily,though not ſo exactly (without 
obſcruing 
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obſeruingany height of ſunne or ſtarre, or meaſu- 
ringany arch of the meridian) by meanesof ſome 
great height given neere the ſea ſide, as namely the 
| height of ſome high mountaine, from whoſe top 
you may hauea free proſpect ſo farreas you can ſee 
ypon the ſea. Which anrohens endeuoureth to 


Clau,Comm.in 
E 1.Ca?, loan As 
doeafter this manner: Sacroboſe, 


LetB C D bethecircuit of y earth AB the height 


| of ſome high moun- 
taine to. bon Tring by Eluuoanmmreomnarronanenanee 
the rules of meaſuring k. | 
heights (Bue heere hee 
ſhould haue done well 
to haue ſhewed vs by 
what rules ; for the or- 
# dinarie rules will not 
{rue the turne }A.C a: 
vitual line from the top: 
of the mountaine to C 
the point of the touch- 
mgthereof with the ſea: 
or plain land whereno- 
bilsare, (but ſuch land 
wilvery hardly be foiid 
that may ſerve for this 
purpoſe) C B the dti- 
ſtance(without ſenſible 
error ) of that point of 
touching from the per- _ 
pendicular ſhewing the height of the mountaine; 
to be found alſo by the rules of meafuring lengths 
lfarreaswecanſefio the topofthemoun _ 
; L1S-. 
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Mawrolyexs (But herealſo he ſhould haye ſhewed ſome certzin 
is rule howto find boththe pointof touching C ang 
Pin  Alfothediſtance toit from B, and nor ſa grollely tg ſi 
ſlubber ouer ſo nicea point as this is, in biddingy | 

meaſure fo tarre as wecan [ce) Then rudely raking | y 

_ ABC for a plaine Tight angled triangle with the} |, 

ſides A BandB C found as before, we may withouÞ 

any further rubbe,proceed,and finde both the hys | 11 

zenuſa or tangent A Cby the 47.1 Excl. asaliotheÞ þ 

earths diametcr:BD by the 37.3 Eacl. Yet herelÞ | 

cannot but maruell that ſo greata Clerke as Clanin Þ 1; 

ſhould ſofleightly paſſe ouer ſuch grofle abſurditis Þ | 

as theſe, without any touch or warningatall giunſ þ 

to his readers,that they mightnor be abuſed byth6 | { 

much leſle correing them, or ſhewing any bet Þ | 

meanes how to reſojue this probleme ; which 'myÞ } 
notwithſtanding much more eafily and geomett- Þ « 

cally be done by finding the height of the moun- | | 

taine with an exact water leuel|;beginning art theſs | | 

perficies of the ſea water,in ſome creeke whereitr | | 

| 

| 

| 

| 

| 


ſteth ſmooth and calme, and from thence procee 
ding till you come to the top of the mounraine, al | 
wales placing the lcuell (ſo neere as may be) inthe | 
middle betweene the backmarke and foremarke, | * 
whichare vſcd in levelling, and ſoadding all yout | 
aſcents together, you ſhall haue very exa&ly the 
true height ofthe mountaine aboue the roundneſt 

of the ſea. Then haning the fights fitted in ſuch ſort, } * 
as before wee haue ſhewed, that you may raiſerhe | 
baokfight (orſtghtat your eyc) higher then f fore- } 
fight(at the farre end of the leucll) ſo much as ſhall } 
be needfull; placetheleuell,ſo truly and ſteadily # | 
| you 


| height of the moun- | 
| taine AB(already foiid) 


and AE reprefenting 


to had meanes requi- 
| fteromaketriall of any 
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you can,vpon the top of the mountaine; and ſodif. 
ſe the f1ightat your eye,that you may ſee the fore- 
fightlie euen with the touching of the ſea, whereby 
the angle of depreſſion or dipping of the viſuall line 
ynder the line of levell-may be found by the diffe- 


\ rence of the heights of 5 {1ghts, as before is ſhewed. 


Andthen as the excefle of the fecant of thar angle 
abouethe wholeftnc, is to the whole fine : {o is the 


k.; 


to the ſemidiameter of 
theearth, B F. For FC 
being continued to E 


theline of leuell or true 


 horiz6,EAC theangle 


ofdipping ſhalbe equal 
totheangle AE C (by 
16.3and 8.6 Euct) the 
ſecant whereof is AF; 
the whole fine BF(pro- 
portionall to the earths - 


| femidiameter )'and the \ 
difference of them AB, 


proportionall to the 
dcighr of F mountaine. 
Buthauing not hither- 


d | E 


of theſe waies alreadie mentioned, I have thought 
ofanother way; whereby the height of the moun- 


| kineand conſequently the quantitie of the earths 


{emidiameter: 


224 Error in v/1ng 


ſemidiameter may bee knowne; wherein becayſ} w 


there is great varietie of opinions amongſt the ap 
cientand later writers, ſome making it to be almg| 
$o00o miles, ſome little morethe 5500,fome other 
not much exceeding 5020; others making it leſk 
then 3600, and others not much morethen 320, 
as CAtphraganus,though Fernelius,according to hi 
obſeruation, findes it to bee 3900miles, whereas g 
thers of late will haueirlittle more then 3ooo: ther 
tore inſo great diuerſitie and vncertaintie of op; | 
nions, I rooke it to be the beſt courſe, both formin 
owne and otners ſatisfaction, to reſt my ſelte ya} 
ſuch grounds as I could finde by mine owneeyy. 
rience and obſeruation, and that after this may 

ner : 
| Firſt, I made for this purpoſe an inſtrument 
forme of a right angled triangle, whoſe ſides con 
teining the right angle wereabout fixe footelony 
one of which ſides was diuided into 10,000 equl 
parts, whereby the degrees and minutes anſwerabl 
tothem were eaſily to be found out of the tabled 
Tangents. This inſtrumentthus prepared andpl 
ced flatlings vpon his baſes about three foote about 
ground, on a hill neere Plimmouth ſound, I dir } 
ted one fide thereofabout the right angle asexi 
ly as I could tothe midſt of a ſmall rock, appearing! 
little aboue the ſea water, neere the great Rock | 
led the Meuſtone, lying at the entrance of Plim- 
mouth ſound : Then. as the other ſide of rhe inſt} 
mentaboutthe right angle directed me,I tooke nm} 
ſecond ſtanding 664 foote by iuſt meaſure from tht 
firſt; which diſtance was ſo much as the grou 

wol 
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would well giue me leaue to take, for otherwiſe I 
would haue gone further, At this ſecond ation I 
found the angle conteined betweene the viſuall 
ines directed to the firſt ſtation and that {mall rock 
to be 87 degrees,52 minutes ; the tangent whereof 
is 26,845 ſuch parts whereof the diſtance of the 
ſtanding or whole ſine contcineth 000 : whereby 
thediſtance from the firſt ſtation to the ſaid ſinall 
rock was found to be 17,825 foote : for as to00 to 
26,845 ; ſoare 664 foote to 17,825 foote. 

Then comming againe to the firſt ſtation, and 
{tting the Inſtrument ſteadie vpon edge, T firſt di- 
reed one of the ſ1des about the right angle (lying 
neere the ground) tothe ſaid little rock; and then 
a plumbline hanging at the vpper corner of this 
Triangular Inſtrument,did fall degree 14 minutes 
| fromtherightangle forwards. After this I direted_ 
theſame ſide, as truly as I could, to the'very touch- 
ing of the ſphericall ſuperficies of the Sea, and 
then the plumbline fell 22 minutes from the ſame 
rightangle forwards,towards the ſea. 

Out of theſe obſcruations the ſemidiameter of 
theearth was found, thus: Let O be the center of 
theearth, SV C E the circumference of the ſea :B 
theplace of obſeruation, B V FO a perpendicular 
Ine drawne from thence to the center of the earth: 
BD.the line of leuell or true Horizon : B C.the di- 
ſtance from the place of obſeruation to the marke 
inthe ſea 17,825 foote : the angle CBD found by 
odſeruation 1. degree 14 minutes :BRE a viſuall 
line from the place of obſeruation touching the ſea: 
E, the pointoftouching: E BD, the angle boon 

that 
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that viſuall line and the line of leuell or true Hg, 
zon 22 minutes: R CFS, aparallelto BD, or lin 
of leuell,drawne by the marke C: O F V.and()p 
ſemidiameters of the ſeas circumference atthetine| 
of obſeruation : E D, the continuation of the {enj. 
diameter OE to the line of leuell or true Hor 
zon BD. 

Now in the triangleB CF, right.angledatF; 
ſide BC being 17,825 foote, and the angle a} 
88 degrees 46 minutes ( becaule it is the comyl; 
ment of theangle CBD 1 degree 14 minutes) th 
{ideF C ſhall be 17,821 foote ; which doubledn 
keth C FS 35,642 foote,and the angle at C (bein 
the complement of the angleat B) is 1degr. 14m; 
nutes. | 

Then inthetriangle B CR, the angle at C(bs 
ing the complement ofthe angleB C F ro aſe 
circle) is 178 degrees 46 minutes, and the anglet 
B(being the difference ofthe angles DB R 22 min 
and DB C, x degr.14 minutes) ſhall be 52 minand | 
conſequently the angle atR (the complement 
the two former, to two right angles) 22 min. Nov 
becauſe in all plaine triangles the fides and fines 
the oppoſite angles are proportionall; therefores | 
63,995 (thefineof BR C 22 minutes, in ſuch part | 
whereof the whole fine conteineth 10,000,000) 
toB C 17,825 foote ; ſois 151,256 the ſinc of CBK 
52 min.toCR,42,130 foot : which addedto CFS 
35,642 foote, giueth you the wholeline R CES, 

77,772 foote. | 
Alſo in the ſame triangle as 63,995 the fined 


BR C22 min.is to B C 17,825 foote;ſois 215,26 
the 
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the finc of BCR 178 degrees 46 minutes, to B} 
59,953 foote. 

Moreouer(by the 236 prop. Excl.) becauſe th 
oblong of the ſecant RS, and the veer ſegmen 
thereof R C, is equall to the ſquare of the rangey 
RE. therefore multiplying SR 77,772 Foote, by 
RC 42,130 foot,the product will be 3,276,534,6 
the ſquare roote or fide whereof is the line R 
57,241 foote : which added to BR 59,953 foot,nyf 
keth the whole line BRE 117, 194 foote. 

Laſtly, in the triangle B © D, right-angled at} 
becauſethe tangent B E is perpcndicular ro ODh 
the 16 pr.3.Eucl.thcrefore by the 8 pr. 6. Eucl.EBI) 
and EO B arelike triangles, and conſequentlyth 
angleEOB <quall tothe angle E BD, 22 minuts, 
Therefore BE and E O hauing the fame propa 
tion each to other that 6,399,628 the tangent 
BOE,22 min. hath tothe whole ſine 100,000,000 f 
the tangent BRE being already found to be 17,1 
foote, the ſemidiameter of the earth OE ſhallk: 
18.312,621 foote, 

And as the ſame tangent 6,399,628 is to 2047 
the exceſle of the ſecant of 22 min.aboue the whol 
ſine; fois BRE (117,194 foote) to V B (375 foot!) 
the height of the place of obſeruation above tht 
conuexite of the ſeas ſuperficies at the ſame time. 

Hereby it may bce eaſily found, how muchtit} 

viſiole or apparent Horizon is lower chen the tit 
Horizon, at any other height of rhe eye abouetit] 
water,thus: As 375 is to 20477,f9 is any other hcigit 
of the eye aboue the water toa number, which 6] 
dedtothe whole ſine, maketh 5 ſecant of the ay 
| endl 
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I] thatſheweth how much the ap- |H;ghr of [1ngr of} 
parent Horizon dippeth vnder [tbe eye. |dipprng. 
iv thetrue Horizon at that height. [F277 | 17m. Sep 
n Asfor example : if the height | 


I T:-".8 

x1 of your eye abouethe water be | » I 26 
20 foote, you ſhall finde bythe |" 58| 
former rule the fourth propor- | 4 2 16 

tionall number to bee rog2, | 2 33 
which added to the whole| 5 | 2 7 
line I,00 0,0 00,000, maketh 7 4 <= 

1,000,001,092 ; Which is the| $ 2 173 
ſecant of 5 min. ſec. the angle | Is 
"2p | SW: 

of dipping anſwerable to that | 10 } 3 55 
height. | 12 3 56, 


After this manner was made! x4 | 4 rs5l 
this table here adioyned, in the ar 
firſt coliine wherof is ſerdown| 18 | 4 5of 
the height of the eye aboue the j "5 7 -91 
water, from one foot to5o0. The | 22 {| 5 20 
ſecond columne ſheweth how 
much the viſuall line touching _26_| 5 48] 
the ſea, dippeth vnder the rue [2g 6 7 
Horizon, at any height of the] zo | 5 13 
eyeaboue the water not excee- | 22 | 6 
ding 50 foote. The vie of which | 34 | 6 
tableis this: When you obſerue [25 | 6 49 
the height of the ſunne or ſtars | 38 | 7 of 
at ſea with the Crofle-ſtaffe, you 
ſhall-alſo finde- our how many | 42 | 7 21 
foot high your eye is aboue the [447 7 32 
water with a plumbline or o- | 45 | 7 42 
therwiſe : ſeeke that height in [48] 7 52 
the firſt columne of this table; | 5o | 8 2} 
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and inthe ſecond volume intituled 4»gle of dipping» 
you ſhall finde the number of minutes and ſeconds 
that are to be ſubtracted from the apparent height 
of the Sunne or Starres aboue the ſuperficies of the 
ſea,obſerued with the Staffe, that you may haue the 
apparent height aboue the true Horizon. | 
+ Thethird error hath place in taking the height 

of the Sunne or Moone with the Staffe, ring, qua- 
drant, or Aftrolabe, or any other inſtrument, whe- 
ther by ſea or land : but in taking the height of the 
fixed ſtarres, this error is not to be regarded, being 
altogether inſenſible, by reaſon of their exceeding 
_ great diſtance from the earth, which is ſo much, 
that in compariſon thereof the ſemidiameter of the 
whole carth hath not any ſenfible proportion, and 
therefore the fixed Starres cannot haue any ſenſible 
paralax. But the Sunne by reaſon of his leſſer di- 
ſtance fromtheeatrth, hatha ſenſible paralax : inſo 
much that in taking his height, wee may for this 
cauſe onely bee deceiued ſometimes about three 
minutes, by counting itlefſethen indeede it is, and 
that eſpecially in winter time, when the ſunne 
drawcth neere the Horizon: which although itbe 
no great error, yetitis not altogether tobe negle- 
&edinthe rules and grounds of Art,which ſo much 
as4is poſhiþle oughtto be withouterror. 
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- Forthis cauſe I haue ad- 
joyned this table following 
-ot the Sunnes paralax : the 

vſe whereof is this, inthe 
firſt columne intituled the 
heigth of the Sunne, looke 
the Suns apparent heigth, . 
and in the ſame line inthe 
ſecond columne, you ſhall 


| -— c 
3. 


haue the paralax of the ſun, 
which alwaies is to be ad- 


ded ro the apparent heigth, 


that ſo you may haue the 


true heigth of the ſunnea- 


2bone the Horizon. As for | 


example, admir I finde the 
Wpparent heigth of the ſun 
to 


e 25 degrees, therefore | 


Iſceke that number in the ! 


firſt columne, and inthe ſe. 


cond columne I finde the 


paralax anſwerable thereto * 


tobe two minutes, 44 ſeconds, w 


| The herght | Ni he paralax | 
of the Sun ||:f the Suns | 
Depr. t7r.| ape: 
0 S0 - 

5 _ 1.219 
10 iIf+1 47 
is 214+] 

20 2 | 50 
a ELSS: 
30 || 2 | 36 | 
35 2 1 27 | 
40 || 2 | 18 | 
45: [tz 1-74 
40-11 | 7-2 
55 I 1 j 43 1 

60 | 1 | 30 
65 ix | 16- 
70 | I | 2 
73 {20146 
80 | O | 31 | 
35 Oi Ig; 
hich added to 25 


degrees, make the true height of the Sunne to be 25 
degrees,two minutes, 44 fcc. 
A fourth cauſe of error is the refraQtion of the 
beames of the ſun or ſtars, which we obſerue,by rea- 
lon of the vaporous thickneſle of the ayre that is be- 
twixt vs and them, eſpecially when they are neare 
the Horizon. For the finding whereof, not hauing 
hitherto had ſufficient meanes by mine owne obſer- 
uation for my fullſatisfaion herein : I haue there- 
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fore th _ 
ought 
good to 1 "00; Sno (The S TN 
10 —} DIE. he Stmnes ||tbefs 
ne theſc Alte. Refra- PTY IH "_— ed Starres 
ables of chef Ii 0 7 PTY PIG 
Suns & fhxed De Fr? uae-| tion. 28%; Refya- 
Sta « | 44. Se.[[ De: ” | ion, | 
. rres refra-|? E: = De. 1M. Se. De LF 
ctons out of| 2 23|3 10 -_ Bs 
T yeus Brahe,|2 | 0124/2 50j|l_ 1M. 
which differ 20 of 25| 'I_21 30| 
de fr6 fach(> —=—| |= =D 
tle fro ft 2.3528 __30[[2_|15 30 
obſi ach 26 ——_— 45 30 
eruatiosas|— I5_30[[2 2 I5||3_|12 30] 
I h bl 0 ny EY 2 | 30 
He oe FI OW OI, n 
of : -[=-1-2 2012 K211.2 1-2 ol 
: the viel 7_112 45132 25116 lp © 
wherof isthis: "*, — ZOjJI 25 T_ 9... 0 
In the firſt Is FLY I — 8 - oy 
lum co-[9 |10 30] 15118 [6 
ne ſecke| 10 = 204.021 _——[_L 
. Io | 
healtiradeor[11 [9 "76l(e; L_ 512-1 
height of theſ72 |S 2] £21. 
Sg I2 —_— 5+ 4 HEE 
nar + [13|8 30/36 35/3214 50] 
yi EA MET DIE 
| ave the| 15 > "% WL. a> 20 
murartuge nj 6 : 50 30 SA oPIEY 3] 
to, which be-} 18 © __30[1 49 ——IS 30 
ing ſubtratedſ 19. 5 _45j| 41 _  - 17 g--:.-0 
uot ——- £4——A=1: z0 
medhetahe =—1* = {px "$[19]1 ©. 
you ſh ohe, E437 $710 
Nh al haueſ— 4 ol 44 71120 | 20 
eight of 5 32 44]__4[21/2_2 
Il b. 
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Faults amended inthe T able of the Sunnes declinati- 
on : commonly called the Regiment of the Sunne. 


Otwithſtanding the Sunne' and 
\©1f9] Starresareat ſea themoſtcertaine 
<A) markesand guids the Navigator 
X| hath,whereby he may dire@him- 
9) ſelfe ro reQifie his coutſe, and 
S/ know where he is after many tur- 
nings, and trauerſings this way 
and that way, eſpecially in long voiages, wherein he 
may be forced many times by contrarie winds and 
calmes, toſing with the Poet.for many weekes and 
monethes together. 
Calum vndique & vndiquepontuus : and 
Nihil et niſi pontus & ather : 
Yetthe Tables of declinations ofthe Sunneand fix. 
ed Starres hitherto publiſhed, which I haue compa- 
red together and examined by obſeruation, are oft 
times very faultie : the declination of the Sunne in 
them ſet downe, being many times lefſe then truth, 
by ro, 11, or 12 minures, eſpecially in the monethes 
of Februarie and March: and ſome of the principall 
fixed Starres thatare of moſt vie in Nauigation, dif- 
tering in declination from rhar is ſet downe in the 
Q 3 Tables 
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Tables more then one whole degree, as Þ haue 
found by many obſeruations. 

For the eaſier mending of cheſe faults in the Ta. 
bles of the Sunnes declination, I thought it meete 
firſtto ſet downe the Table following, which ſhey. 
eth the declination of eyery minure of the ecliptike 
in degrees, minutes,and ſeconds, whereby the place 
of the Sunne is preſently knowne, his declination 
being firſt giyen by obſeruation, and conſequently, 
his eccentricitie and apogeum were eaſily found, 
and thetheoricke of the Sunne correted : out of 
which the Ephemerides hereafter following, were 
calculated, ſhewing the true place of the Sunne for 
eucry day of fiue yeares, agreeable, (without notz- 
bleerror) tothe truth of the. heauens : and out of 
theſe with helpeof this Table of declination, a new 
regiment (ortable of the Sunnes declination, for e- 
-uery day of fine yeares) was moſt eafily made :. tree 
from ſuch errors wherewith the tables hitherto. 

publiſhed and commonly vſed, haue been: 
too much peſtered : as by compariſon 
of this, and thoſe tables with the ob- 
ſeruations hereafter following 
may cuidently ap-_ 
peare.. 
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Of theT able of declination of enery minute of the Eclip- 

' pick in degrees, minntes and ſeconds : Made accor- 

ding to the poo obliquitie of the £0diak 1his pre- 

ſent age , which by exact obſeruation, is found to be 
23 degrees 31 minutes and an halfe. 


RR@FJEcauſcthetable of declination heerefol- 
9 2&9 lowing,doth differ ſomething from the 
WW Tables heretofore publiſhed by others, 
LEI whereof ſome make the greateſt decli- 
nation of the Sunne to be 23 degr.and 28 minutes 
only, as Copernices and his wen (according ro 
which the tables of declination and regiments of 
the Sunae, that haue been vſed for the moſt part by 
our Engliſh Mariners are made) : whereas others of 
late, as that noble Aſtronomer T cho Brake in his ſe- 
cond booke De recentioribus etherei mundi phenome- 
ns, findeth the ſame to bee by his obſeruations 
23 degr. 27 mi. pag. 38. 23 degr. 31 ml. pag. 386. 
23 degr.z1 mi.zo ſec.pag.217. (according to which 
there is a table of declination alreadie publiſhed by 
Mazinus) and that excellent Geometrician Regie- 
montaniss (whom Petrus Nonius compared by Ra- 
mus to Archimedes and Clanins, choſe rather to fol- 
low) makethit tobe but 23 degr. 3o min. Ithought 
ttherefore needfull to ſhew what reaſons moued 
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me to make choiſe of the greateſt ofall the declinati. 
 onsbefore recited, being thereunto induced, not 
only by the authoritie of that famous Aſtronomer 
of our time Tycho Brahe: but reſting alſo vpon ma- 
ny and diligent obſeruations of mine owne, (taken 
by a quadrant of more then fixe foot ſemidiameter, 
ſo exaQtly made and diuided into minutes and halfe 
minutes, as I could, andasheedfully vied and truly 
rectified by a plumbline (euery time I obſeruedas 
my ſight could difcerne : ) All which obſeruations 
do proue with one conſent, that the greateſt decli- 
nation of the Sunne in this our age, is 23 degrees, 
31 minutes and an halte ; as thus it may appeare, 
Inthe yeare 1594 the 11 and 12 dates of Iune, the 
apparent meridian altitude ofthe Sunne was obſer- 
ued to be 61 degr. 58 min. wheretothe obſcruati- 
ons of the 8,9, 10, 13, 14 and 15 daies of the fame 
moneth do well agree, wherein the apparent meri- 
dian altitudes of the Sunne, were 61 degr. 55 mi.z 
6x degr. 56 mi. 3 61 degr. 57 mi.61 degr. 57 mi, 361 
degr. 57 mi. 61 degr. 56 mi. almoſt,as alſo the obſer. 
uations of the 9,11, 12, and 13 daies of Tune, inthe 
yeare 1597 in which daies theapparent meridian al- 
titudes of the Sunne, were 61 degr, 57 mi. 61 degr- 
58; mi. almoſt, 61 degr.58 mj. 61 degr. 57 mi. 3. By 
all which obſeruations it may be certainly conclu- 
ded, that the greateſt apparent height of the Sunne 
here at London, is 61 degr. and 58 minutes. 
Moreouer by many, and. heedfull obſeruations 
ofthe Pole-ſtarre, taken about the yeare 1593 and 
1594 I found the greateſt height thereoFat that time 


hcerein London,tobe54 degrees,24 minutes b ne Fl 
| alfe, 
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halfe, and the leaſtheight 48 degr. 39 minutes * the 
differece of which heights is 5 degrees 45 minutes : 
the halfe whereof is 2 degrees 52 min. £ that is, (the 
diſtance of the Pole-ſtarre from the Pole) at that 
time added to the loweſt height of the Pole-ſtarre, 
ſheweth the height of the Pole at Zondoy,to be 5x 
degrees, 32 minutes : the complement whereof (38 
degrees, 28 minutes) is the height of the zquino- 
- Riall, which ſubtracted out of the greateſt apparent 
height of the ſunne, 61 degrees 58 minutes : there 
remaineth the greateſt apparent declination of the 
ſunne, 23 degrees 30 minutes : whereto if we adde 
1minute,z2 ſeconds,that is the paralax ofthe ſunne 
anſwerable to that height,we ſhall haue the greateſt 
true height ofthe ſunne, 61 degrees, 59 minutes, 22: 
ſeconds,and conſequently the greateſt rrue declina- 
tion of the ſunne for our time, 23 degrees, 31 mi- 
nutes, 22 ſeconds, differing but halfe a quarter of 
one minute from the greateſt declination final- 
ly determined andreſoluedly fet down. 
by Tycho Braheforthis our age 
23 degrees,.31 mi» 
nutesand one .. 
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I9] I I9 24/24] 1 43 18[24| 2 7 11[23|41 
129] I..19 48123] I 43 42124| 2 - 7 3412440 
[22] I 20 351[24| 1 44 3oſ23[ 2 8 2=/24/5 
23] I 20 59124} I 44 53124| 2 8 46124137 
24] 1 21 23/24| I 45 17]24| 2 9 10/2436 
25].1 21 47124] I 45 4lſ24|2 9 34/24/35 
26]. 22 .11;24|\E 46» 5[24| 2 9 58123134 
[27|_T 22 135/241 46 29/24/_2_10 2112433] 
[28] 1 22 59/24] 1 46 53124] 2 10 45124132 
29] 1-23 23[24| 1 47 17124 . 11 924131 
130|_I_23 47/24|_1 47 41[24| 2 LE 35242 
| | 26 - = £- S "4 Jie 24 — 


Virgo. Ds: i 


\ries.  Declination FC Libra 241 


: { WE'D Jafſ_ - [<f}_- [4]. 
wil Deg. 48. 5c Se. Deg. 7 AD == Se. Se.| 9, 
30/1 23 47 24| 1 47 41/24\ 2 11 33024130 

(211-1, 24 11123] -I 48 5123] 2 11 57124129 

|z2]-1 24 34124| 1 48 28124] 2 12. 21124128 
1311 24 58124 'I 48% $2124\_ 2 12. 45(23|27 
34] 1 25 22124] I 49 16124] 2 13 8$124|26 

135] 1.25 45124 I 49 40[24| 2 13 32[24|25 
361_1_26_10[24|_I 5O 4124|_2 13 5612424 
37] 1 26 34/124| I 50 28124, 2-14 20/2423 
38] 1 26 58124] 1 50 52124} 2 14 44124j22 
39]_1 27 22124|_T Fl 16123} 2 I5 _8123]21 
40] 1 27 46124] I $I 39/24 2 15 31124j20 
a1 28 10j24\ 1 52 3/24! 2 15 55124\19 
1 1 28 34/23|_I 52 27/24| 2 16 1912418 
43] 1 28 57124] 1 52 51/24] 2 16 4312417 
447 I 29 21124 I 53 15;24| 2 17 71[24jI6 
45|_1 29 45124|_1_53_39124|_2_ 17 31124|15 
46]'T 30 9124] I 54 3124\ 2 17 55/23 I4 
47] 1 30 33[24| I 54 27124} 2 18 18|24ſ13 
48 I 30 87124|_1 54 51123|_2 I8 42124|12 
49] 1 31 21:24] I 55 14124] 2 19 6J24|H 
5o| 1 31 45[24| I 55 38[24| 2 19 30/24/10 
51] 1 32 9124|_1 56 2124 2 19 54/24 9 
52] 1 32 33/24] 1 56 26 24] 2 20 I8123| 8 
53] 1 32 57123] I 56 50124| 2 20 41124| 7 
54.1 33 20124\_1 57 14/24 2 21 5124|_&| 
$5\-1 33 44124] 1 57 38124 2 2T 29124} 5 
56|'1 34 B$j24\'1 58 2123] 2 21 531244 4| 
$711 34 52/24].7 58 25/24\ 2 22 171241_3 
[58] 1 34 56124] I 58 49124| 2 22 41|24| 2 
j9] I 35 mY I 59 T3(24| 2.23 $5[23 n 

A 


Ls ——_—— 
- 


—_O__wAl. 
—— 


_O— 
4 at 
. vw 


242 / Aries. A T able ofthe. Lies 
| "6 » |df]. 7 {df 8 : Jar] 
Us: Deg.Me. Se. 3D IT Se.| Se. Deg. 1. Se |Se.\m 
Io) 2 23 28124) 2 47 18123].3 IT lg 
1| 2 23 52124] 2 47 41124|- 3 :bI 2824 7 
| 2] 2 24.16/24) 2 48 $5124]; 3 41 52123158 
4 31-2 24 40124} 2 '48 29'24 3 12 15!24157) 
| 4] 2 25 4124] 2 4s 53124| 3 12 39/24/56 
| 5| 2 25 28|23| 2 49 17/23] 3 13 3/245 
6| 2 25 51/24 2 49 4924 3 13 27123 
Ejþ-4006 T5 qp 3330074413 13 501243] | | 
} 81 2 26. 39,24] 2 50 28124 8 14 14.24/91] | | 
J_9j_2 27 3[24|_2 50 52123[_3 14 38/2451 
[io] 2 27 27/24| 2 51 15124] 3 I5 2/230 
{TT} 2 27 51123\ 2 51 39124} 3. 15 25/24/49 
j12|_2.23 14/244 2 52 3124|_3_15 49124 
13] 2 23 38124] 2 52 27'24| 3-16 1312447 
T4j 2 29 2124{ 2 52 51:23, 3 16 3712346 
15|_2 29 26/24|_2 53 14124|_3 17 0246 
[116|- 2 29:50 24| 2 53 38124!. 3:17 2424/44 
17] 9 30 141423] 2 54 2; 24] 3 17 48\2443 
(18]_2 30 37]24|_2 54 26124|_3 13 12/23/42 
T9 2 31 1124] 2 54 5023] 3 18 35'24\4] 
[20] 2 31 25/24] 2.55 I3]24|.3 18 59j24/40| 
211.237 49 241.335 7371241: 3:19 23133038 
122! 2 32 13j22| 2 56 1124 3 19 46,2438 
423] 2 32 36124] 2 56 25123; 3 20 1012437 
[4|-233__224-2 $6 45/2413 20 3424.12 
25}. 2.33 24124] 2/57 12124/ 3 20 58123135 
[2511.2 33 48[24j 2 57 361241321 211241 
[27].2 24 :22[24|_2 58 * 01241:3) 21 45124133 
[28|. 2 34 36|23] 2 58 241|23|.3 22 9124132 
[29] 2 34 59124| 2 58 47124| 3 22 3312331 
30|_2.35 _29124].2 59 191241.3 22 56/249 
LEES:aS [335 © $F:--1 11 


Virgo Pilces: 


| Aries, Dickinatione &c. Libra. 243 
FT 6 Dee df] __7 Deg [af _ EE 
mi De Deg. At. Se. Se. Deg. Ms. Se. Se De. Atm. Se 5e mi. 
1301-2 35 23 24 2 59 11124) 3 22 56/24/30; 
$1] 2/35 47/24] 2 59 35124] 3 23 20/24/29] 
32].2 36 11124| 2 59 59123 .3 23 441|23[28 
33].2_35 35j24]_3 © 22/24|_3 24 7/24/27 
24] 2 36 59123] 3 © 46124, 3.24 DG 
39 2. 37 22/24] 3 I 10j24] 3 24 55124125 
$02 37 461244 3 - 1. 34124|_3_25 19123[24| 
271 2.38 Toj24| 3 IT 58[23| 3 25 421[24(23 
38/2 38 341241 3 2 21124] 3 26 6124122 
59.2 39 58123j_3 2 45124|\_3 26 30/24/21 
40] 2 39 21124] 3 3 9124.3 26 54/23/20 
41] 2 39 45/24; 3. 3 33/23} 3 27 17124{I9þ 
hal 2.40 9124] 3 3 561243 27 41/24/18] 
43] 2 40 33/24| 2 4 20/24| 3 28 5123/17 
#1 2/40 57123] 3 4 44124; 3 28 25/24/16} 
|2 41 20/243 5 8$/23|_3 28 52/24/15 
46] 2 41 44/24) 3 5 31124] 3 29 16'24/I4] 
412 42 $124] 3 5 55[24{ 3 29 40[23[13 
412 42 32124|_3 65 19]24\_3_ 39 3124/12 
49/2 42 56,24| 3 6 43124. 3 30 27J24|[1 
50 2 43 20123] 3 7 7123} 3 39 51123|10 
N1:2"43 43124137 2A205=2..30 141241_2 
$212 44 7124] 3 7 5424\'3 31 38/24 - 
53] 2 44 31124|-3.. 8 18124] 3 32 2123] 7 
19.2; 44 551241_3 8 42,23|_3 32 25/24_E 
151-2. -45 T9123] 3' 9 5124| 3 32 49/24| 5 
36] '2/'45 142\24|,3 © 9 29 34] 3 33 13124j 4 
20221 46 © 51241.3 2 $3/241_3:33 37123|I} 
$8]"2' 46 30,24|'3 10 17123] 3 34 O0124| 2| 
59|.2 46 54/24] 3 10 40[24| 3 34 24/24, T| 
= 47_T$|23|_3_TT - 4/24] 3 24 4*/23|_Q 
| 23 Dep Þ, Deg. FE Deg. 1 


| Pilces, 


= ries. T able of the Librz | 


ſo ]4j_io [| Ja 
mr. Deg. Ms.Se. Se.| Deg. Mr.Se Se. Deg, Mi, Se. Te, m 
| of 3 34 48123ſ 3 58 2m. 4 22 ; 5123/60 

Il 3 35 I1124| 3 58 52123] 4 22 28124159] 
2] 3 35 35124] 3 59 15124] 4 22 5212358] 
1_3]_3_35_59/23|_3 59 3924|_4 23 I 5124157 
4| 3 36 22124| 4 O 3123] 4+ 23 39123156 

5] 3 36 46124| 4 © 26124! 4.24 212455 
_6|_3 37 _10/24| 4 © 50[23|_4 24 26124154 
7| 3 37 34123] 4 1 13]24| 4 24 50/2353 
| 3 3 37 $7124] 4 T 37124} 4 25 13/2492 
_9|_3 38 21124| 4 2 1123]_4 25 371235 
10] 3 38 45123] 4 2 24/24] 4 26 0124150 
It; 3 39 $8124, 4 2 48124} 4 26 2423149 
= 39 32124, 4 3__12123]_4 26 4712448 
T3] 3 39 561231 4 3 35124 4 27 1112007 
T4] 3 40 19124\ 4 3 $9124 4 27 3512316 
151_3_49 43124|_4 4__23]23]_4 27_581244] 
I6| 3 4I 7,23] 4 4 46124| 4 28 22123144 
[17] 3 4I 30j24| 4 5 10123] 4 28 45124/4; 
181_3 41 54124 4 5 33124\_4 29 9123/4! 
T9, 3 42 18124) 4 5 57124 4 29 32/244/ 
20| 3 42 42123] 4 6 21123] 4 29 5612414 
21|_3 43 5124] 4 6 __44124|_ 4 30 19124139 
22] 3 43 2914|47 8/23\ 4 30 43/24.38 
23] 3 43 53/231 4 7 31j124\ 4 31 7123137 
241.3 44 16/2414. 7._55]24144 $139,240 
25] 3 44 49124| 4 8 19123| 4 3T 54123135 
26] 3 45 4231:4 8 42124| 4 32 17|24134 
27]_3 45 27]24|.4 9__ 612414 32 41123133 
[23] 3 45 $1124] 4 9 30[23| 4 33 4124132 
129] 3 46 T5123] 4 9 $53[24| 4 33 2812313! 
30]_3 45 38124] 4 10 17]23| 4 32 51124139 

= £8 27 "TE: BY i E 


Artes. Declination CC» Libra. 245 


WH” aif.|__1O * ld] 14: jeff | 
; _ Deg. Ms. Se. Se. Deg. Mi. Se. Se. Deg. Mz, Se. Se. mi, 
30} 3.46 381241 4 10 17123|_4 33 51124130} 
;1] 3 47 2124] 4 10 49124] 4 34 15124199 
122] 3 47 26123] 4 IT 4/24 4 34 39123 28, 
133]_3_47 49/24\ 4 17 291231 +53 RIMS | 
[34] 3 48 13124] 4 11 $1124] 4 35 30123 26| 
25) 3 48 37123] 4 12 15123] 4 35 4914175 
36\_3 49 0/24| 4 12 38124\ 4 30 73125/24 
1 3 49 24124] 4 13 2/24| 4 36 36/24/23 
18 3 49 48123] 4 13 26123] 4 37 023147 
[291.3 50 11/24] 4 13 49124) 4 37 23/2421 
jol 3 50 35124] 4 14 13/23] 4 37 47/23/20 
41] 3 50 59123] 4 14 30124] + 33 10/2419] 
42\ 3 51 22/24 4 15 0124 4 38 34j23|18 
liz] 3 51 46124] 4 15 24/23] 4 35 5724177 
44] 3 52 10123} 4 16 47124 4 39 21123116 
45\_3 52_33124| 4 16 11]23|_4 39 442473 
46| 3 52 57124] 4 16 34124| 4 49 823114 
47] 3 53 21/23] 4 16 58/24 4 49 31124113] 
(t8|_3 53 44/24\ 4 17 22/23! 4 49 55/24 22 
al 3 54 824] 4 17 45/24] 4 41 19]23|LT 
50) 3 54 32/23] 4 18 9123] 4 41 42/24\7O 
511 3 54 55124|_4 18 32,24|_4 42 ©1231 9 
Teal 3 55 19123] 4 18 56/24] 4 42 29]4| ® 
53] 3 55 42124] 4 19 20123] 4 4 53123] 7 
54/3 56 6124|_4 19 43124_4 45 16|24|_6 
5 2 56 30123] 4 20 7123] 4 43 49P3\ 5 
56) 2 56 53/24] 4 20 30124] 4 44 3124 4 
1571.3 57 17124|_4 29 54/23|_4 44 27123] _5 
58] 3 57 41 23\| 4 21 17\24| 4 44 50l24]| 2| 
59] 3 58 4/24] 4 21 41124] 4 45 74125 7 
60] 3 58 28|24\_4 22_ 5123] 4 4 Wen = 
20: | 19 ; [= 


— 


L Virgo 


246 Aries. 4 ATablesf the Libra. 


60 W | 


, | 


Tj iz j&f__13 [4fj__14 ff | 
mid Deg..Mr. Se.\Se.| Deg. Mi Se.|Se.| Deg. Me. Se.\Se. m, 
of 4 45 37123, 5. 9 5/24 5 32 29/23 
1] 4 46 ©0124] 5 9 29123] 5 32 5 522 3159 
2| 4 45 24124) 5 9 52/24, 5 33 458 
\_31_4 46 48/235 10 16 2333339239 
4| 4 47 11124] 5 10 39123| 5 34 2/23/56 
E3]/4 07. 39231-5237 © 23H -5 34 25/200 
[201-447 _$$1245 T1 20.323" 5-34 49125N 
| 7| 4 48 "ey 5 11 4924] 5 35 1212353] 
| 8; 4 48 45124] 5 12 13/23 5 35 3512451 
1_9|_4 49 9123|_5 12 36124\_5 35 5912351 
110] 4 49 32124] 5 13 9/23] 5 36 2212350 
III! 4 49 56123! 5 13 23/23] 5 36 4512448 
12|_4 50 19124|_5 13 46124\_5 37 _9123148 
[3] 4 50 43123] 5 14 10/23] 5 37 32/23/47 
I4j' 4 5T 6,24; 5 14 33123| 5 37 5512446 
I5| 4 51 30123] 5 14 56124, 5 25 79238 
16| 4 5I 53/24' 5 15 20/23| 5 38 4223/4 
17] 4 52 17123] 5 15 43/24| 5 39 5[2443 
18| 4 52 $2124 516 7123| 5 39 2913/42 
[19] 4 53 423] 5 16 3023] 5 39 52/23/41 
20| 4 53 27124 5 Is 53/24| 5 409 15124140 
2I| 4 53 4.53 51123 _5 17 17/23] 5 40 39/23/39 
22' 4 54 + 604 Bp 40.24; 5 4I 2123138 
23] 4 54 39123] 5 18 4123] 5 41 25124137 
241 4 55 1/23|_5 18 27123] 5 41 49/2336 
25; 4 55 24/24; 5 18 50,24, 5 42 12123135 
26| 4 55 48123] 5 I9 14123| 5 42 3 5123/34 
S124. 39 TH24-5 9 371205 42 522433 
128, 4.56 35123] 5 20 1123. 5 43 22123 32 
29] 4.56 58124| 5 20 24124 5 43 4523131 
22 457 22/23] 5.20 4823] 5 44 $245 
Rr: jj 09 1] ts: | 
1 © re Piſces 


| Aries. Declination Cc. Libra, 24.7 


MMETY afj__I3 |4f|__14 jf__| 
[mi.| Deg... Se. Se. Deg. Mi. Se. Se. Deg. Mt. Se. Se. is 
130; 4 57 22/1231_5 20 48/23] 5 44 8124/30 
zl] 4 57 45 24) 5 2T 11123] 5 44 32/23/29 
32] 4 58 9123] 5 2T 34124] 5 44 55123128 
334 58 32/24 5 21 58/23] 5 45 1814/27] 
34] 4 58 56123] 5 22 21124] 5 45 42 23/26 
135] 4 59 19/24] 5 22 45123] 5 46 5123/25] 
36|_4 59 43/23; _5 23 8123] 5 46 28/23/24 
37] 5 © 6124] 5 23 31/24] 5 45 51/24/23] 
ms 0 30123] 5 23 $5123} T3. 47 Tons 
39.5_© 53[23|_5 24 18123| 5 47 38/23/21 
[zo] 5 I 16124] 5 24 41124] 5 48 1/24/20 
141] 5 I 40j23| 5 25 5123| 5 48 25123|19 
14215 2 3124\_5 25 281231 5 48 48/23/18 
43] 5 2 27123] 5 25 51/24] 5 49 T1237 
44] 5 2 50j24| 5 26 15123| 5 49 34[24|I6 
WT 3 102305 26 39246: 8 58,23|15 
46) 5 3 37124 5 27 2123] 5 50 2123/14 
471 5 4 1123] 5 27 25123| 5 50 44[24[13] 
48 F__4 24123|_5 27 48[24_5 51 $123'I2} 
49] 5 4 47124] 5 28 12123] 5 5I 3123[11} 
5ol 5 5 I123| 5 28 35/23] 5 SI 54/23|I0| 
55 5 34124| 5 28 58/24|_5 52 17124|_9 
52] 5 5 58123] 5 29 22123| 5 52 4lſ23] $ 
53] 5 6 21024] 5 29 45124] 5 533 423] 7] 
nes 2 451231 5-30 RN. LN 27123]_6 
5515 7 Bi24] 5 30 32/23] 5 53 50ſ24| 5 
56] 5 7 abt: 5 30 55124] 5 54 14/23] 4 
57j_5_7_ 55123|_5 31 19/23]_5 54 37/23_3 
58] 5 8 1824| 5 31 42123] 5 55 o©l24| 2| 
595 8 42/23 5 32 5j24| 5 55 24/23] I} 
60j 5 9 5124|_5_ 32 29[23|_5 55 47|23|_O| 
Ki PE--:] Is I5 El 


L Virgo : R 2 Piſces 


T 248 Arie. 4 Tabledf ls Lins: 


| Taff] _ I6 car I7 - |_| 
ey Se.| Deg. 1s. Se. Se.|wi, 
mi.| Deg. Gs Se. DB Deg. Es = = — Si 
2 355 27/23/.6 6 19 23/23| 6 42 2923159 
| 3 3s 33/23] 6 19 4823) & 42 52123158 
3 3 36 5624 6 43 15123157 
6.24 6 20 9123 $7 
SEE LIE 6 20 32123| 6 43 38122 56 
513 57 43123] 6 20 55123] 6 44 1123)55] 
$4 "; _ 6 21 18 231 6 44 24 23 54 
= 6 21 41124] 6 44 47/2353 
7\ 5 58 30123 a I's a 10 24/5 
—— Ta G6 22 28 23, 6 45 34 23,51 
EE5= 6 22 5liaz| 6 45 5712350 
IO| 5.59 OT) 4 ei 6 2023 4 
z1I, G6 O 3423! 6 ad el 6 46 43/23/48 
WT 0 a 23] 6 47 612347 
- : 49123] 2 = A 6 47 29123/46| 
8-5 6 24 47/23 6 47 52123145 
AEST 10'23| 6 48 1523/44] 
I6|] 6 1 59i23| 6 25 231 6 45 T2300 
Wb yt _ 4k 6 49 1123142} 
-) 56 2 1123/42 
5 - he 6 26 19123 6 49 2423141 
I9| 6 3 T, 6 26 42123] 6 49 4712440 
[20] 6 3 32/23] 6 26 4 | 5 6 Toy 
21| 6 3 55/23] 6 27 5124 225 
326 41823 6 50 
22, 6 4 18.23, : - wht - _ 3903 
23] 6 4 41123 == be: 5 51 19123136 
EEE. 8 38,23, & 51 42/2335] 
255 © 5 28123; poſi 39123 ah BD 
26] 6 5 TT123 pr 24123]. 6 52 285913] 
Ws 7123 6 52 5123/32] 
- PEEECEFIDEESE 
Ls | 233 
30| 6 7 2423| 6 30 £914 6 53 572399 
EE Hg Sy 

Wa CS 

Virgo Pct 


eclination ec. Libra. 24.9 


' Aries. D 
78 Is. |af} .I6 arf.| I7 [dif 7 
[as. Deg.1.Se. 36, Deg. Mi.Se Se.| Deg. Mi. Se.[Se. mi, 
[30] 6 7 24123\ 6 30 33124| 653 37123(30| 
[27] Oci7 47123 6 3O 57123} 6 54 0 23129 
22]. 6  8:10123| 6 3I. 20/23| 6 54. 23/23{28 
gh 6_8 33/24 © 31 431231 6 5446/23/27 
[24] 6 8 57/23| 6 32 6123] 6 55 9/[23126| 
25] 6 920/23] 6 32- 29123] 6 55 32123|25 
36]_6- 9 43/23|_6 32 52/23|_6 55 35/23/24 
27/6 10 6/23] 6.33 I5/23 6 5618/23/23 
[28/-6 IO 29/24| 6:33 38 23 6 56. 41123122 
| a9. 6:10: $3123] & 34 11244057 4aZ1Sx} 
4ol & II. 16/23] 6 34 25123! 6 57 27123120 
al 139123] 6.34: 48/23} &-57<-5ORIKY 
42| 6.12 2/23| 6 3511123! 6 58 I3/23|18 
43] 6:12 25/24] 6 35 34/23] 6 58. 36/23/17] 
44] 6 12 4923] 6 35 57/23] 6 58 5923|16 
45]_6 13_12/23|_6 36 20/23|_6 59" 22 23|I5 
46| 6 13 I5 23| 6 36'43[23|] 6 59 45[23{14| 
47] © 13 58/23] 6 37 6/23] 7 © 823113 
e424: 3729S 
49] 6 14 45/23] 6 37 52/23] 7 © 54/23|I1 
501.6 15 8/23] 6 38 I5 23] 7 I 17/2310 
Fi|.6 IF 31123] 6 38 38/24|_7 1 4023| 9 
52] & I5 54123! 6 39 2/23] 7 2 3123] 8 
_ 153]. 6 16 17/123] 6 39 25123] 7 2 26123| 7 
54.6 16 40124| 6 39 4823| 7 2 49.23| 6 
[55] 6 17. 4/23] 6 440 11123|-7 3 12123) 5 
561.6 17 27123] 6 40 34123] 7 3 35123| 4 
[57]_6 17 50123]_6_40 57]23j_7 3 58/231_3 
158] 6 18 13123] 6 41 20/23] 7 4 21/23] 2 
59[ 6.18 36123] 6 41 43/23! 7 4 44/22] I] 
60|6_I8 59124| 6 42 6123] 7 5 61231 © 
i: | 13: EF] 


R 3 " Pilces 


250 Aries. 4 7 able of th _ Lives! 


" dif] = 9* | |a#f.) _[@f1 | 
Deg. Ms. Se. Se. W_— Se 


K_ - Se. |Se. 
* 6123] 7.28” zl 7 50 lag 60 
29123] 7 28. 23 23 951 10/22/59 
2123] 7 28 46'2 7-5I .32/23|58 
115123) 7 29 haz 7:5 
8; 


*1[33| 729 32/22 = 7-52-18 


. 
ett 


| - J | 
.v0 


eaſt 


GE -. TS $4 644 on a oo oo =— - 
"+ of — . 
* * - r 
"i ,* 


7_7 2422| 7 30 17,23/- 


> | 
8]. 
0] 
wo Ito 
(ON) 
'O 
> 
O 
) 
boca 


53 26j23/53 


OO SIEEED 


pad 
5 © 


| | 
———— 


a6. 8; $85 TT pu es | _ 
ALY YL AY eooues Jawyſwaywſ ys 


7 e444, os: 0 ja 
þ He 4 , & 
% - _ % 4 . +> 
» -- 


| 


w]OOOo © © coſco 0 0/2 © I 
NS) 
ddI 
(0) 


» - 


UI 
+ 
We 
[_- 
hI 
”e 


36 2223] 
36 45[23 
s 823. 
37 31ſ22 
3753/23] 
3816 23 
38-39]23:= + 
399? 40 
23] 739. 2423}_ 

}_. _ . FOOT. F-1 


; : VE" : * 3K 
+ »# \ 
: f tices * 
-4 - S oy z 7 
— = - = 


4) 
2 
Dd 
O 
to 
Way YAN WYNW aaaanoina WY 


in 


< ———_ 
; . ; 


yr —_mR—a 


FC 


| 


= 
£ 


— 
——, 


- 4 
> > —> _ 
- : —_ 
, £ 


jzot 716" 34/231 7. 39 24 FE 

Izaþ 9-16 57/23] 7. 39 (471231; 8512. 

[af 7-17 20,23] 7 49 10123 8 2 54/22/28 
1231 7.417 43/23 2 40 33123, 8 3 16/23/27 
3867518 6/23] 7 4956 2283 4 3 39/23, 26| 
lay} 7.18 :29/23 7.41 18/2 4: 2/22/25] 
26| 7.13 5222|_7 41 41123] 4 4 24]23 24] 
17} 7 19 14/23, 7 42 _ - 4 47:22[23| 
BE 7:19 27.23 7 42 271221 8 5 922122 
gt 7120: 0231_7 42 224973 s 531 23121; 
hot 7, 2023/23] 7 43 F793 8 5 54/23/20 
har{-7-20:46/23 7 43 35j2 3 yo 17/22;19 
laſ-7.21 923_7 43 58 22 8 6.39 25]29 
lat 7:21 32/23] 7 44 2023 8. 7 22217 
br 7:21 $5122] 7 44 43/23] $ 7 242311 
5[ 7-22" 1723} 7 45 "6123.8 7 4724115] 
lus| 7 22 40123] 7 45 29/22] 3 8 10,22 14| 
lanl7 23 3123] 7 45 $123} 3 3 32.23|13 
| $ T.23 26'23;: 7 46 14.23 8 _8 552312 
las] 7:23 49123] 7 465 3723] 8 9 1822/1] 
(OF 7 . 24 12123] 7 47 _ 8 9 4023}10| 
\F: 7-24 35'22|_7 47 2223 6:30 | C21. 
152} 7-24 $712 3| 7 47 45123] 8 10 25/23; 8 
"53k 7425-20f2 3 7 48 823 8.10 48:23] | 
ix4t 7:25-43/24| 7-48 31 22] 8 11 11122] 6| 
55! 7:26 6123, 7:48 53]23] 8 11 33123} 5| 
156 7-26 29/23} 7:49 16123] 3 IT $6122; 4 
[57]_7.26 52/23}. 7.49 39122|_8.12 12.23 3} 
DR 7027 2 SR2, 7 50. 1123] $ 12 4123 - 
[59 9:27 37/23] 7:50 24123} $113 4122] 4 
leol_7 28_"0j23\ 7 39 47 35] 3.13 39123 S 


Piles = 


252 Aries. AT able m the "ry 


TT 21 [df] 22 |df| 23 [df] | 
mi.| Deg. As. Se.|Se. Se. Deg. 5. Se.\Se. Deg. Mi. Se. Se. = 
ol 8 I3 261231 8 35 5 58122 \_8 58 21 22160 
"1| $ 13 49122] $ 36 "'$ 26 20123 8 58 43/23|59 
2| $ 14 T1123] 8 36 43[22| 8 59 ' 6122158] 
_31_8_14 34/22! 8 37 _5122|_8 59 28122157| 
4| 8 14 56/23] 8 37 27/23| $ 59 50122156] 

5] 8. 15 19123| 8 37 50,22 9 ''O 121231|55| 
_6]_8 15 42122| 8 38 12.23] 9 © 3512254 
7] 8 16 423] 8.38 35122] 9 © 57122153 
| 8] 8-16 27/22| 8 38 57/123] 9 1 19123152 
_9 8 16 49123] 8 39 20/22] 9 I 422251 
10| 8 17 12123 8 39 42123] 9 2 4122150 
II| 8 75 35|22| 8 40 5122] 9 2 26133149 
12] 8 17 5712318 40 27122| 9_ 2 49122168 
33 8 18 20/22] 8 40 49123] 9 3 II 22/47] 
I4\ 8 18 42/23] 8 4I 12122] 9 | 3 33122[46 
I5| 8 19 5/22] 8 41 34/123] 9 3 5512345 
I6| 8 19 2723] 8 41 57/22 9 4 18/22/44 
T7] S 19 50122| 8 42 1922| 9 4 40/22/43 
18|_8 20 12/23|'8 42 4123|9 5 2/23 
19| 8 20 35123] 8 43 aſ22\9 5 2512241 
20| 8 20 58[22| 8 43 26/123] 9 5 47/[22[40| 
#1] 2 21 20/23|-8 43 49132] 9 © 9132122] 
22] 8 21 43 22] 8 44 11123] 9 6 31[23[38 
23] 8 22 5123] 8.44 34/22] 9 6 54122137 
24 8 22 2822| $ 44 56122|\'9 7. 16122136| 
25| 8 22 50[23] 8 45 18[23| 9 7 38/22/35 
26| 8 23 13122| $8 45 41122] 9 $8 0123134 
27|_8 23 z 331231 8 46 3123|_9_$ 2312233 
28] 8 23 58122| 8.46 26122! 9 8 45122132} 
29] 8 24 20123] 8 46 48[22['9 9 
£9] 0 24-45122] 2.47 10.33/'9.'9 

Et. Sl 6 


 Virzo 


Aries. Declination &'c. Libra. 253 


ea Oe 22 1 </6f) 123 1o|6ff | 
DE A.Se.lSe.i Deg. 17. Se.lSe. Deg. Ms. Se. Se:[ms.| 
30| 3 24 43/22| 8 4+7_30123]-9 '9 29123130! 
21 8 25 - 5/23] © 47 33j22| 9 9 52/22/29 
32] 8 25 28[22| 8 47 55/22| 9 10 14 22/28 
(331.8 25 50123|_8 48 17/23| 9 10 36/22/27 
34] 8 26 13122| 8 48 40/22| 9 10 58/23/26 
35] $ 26 35/23] 8 49 2123| 9 II 2112225 
36| 8 26 58/23|_8 49 25/22|_9 11 43/22/24 
37] '8 27 21/22| 8 49 47,22|'9 12 5122123 
38] 8 27 43{23] 8 50 9123] 9 12 27/2322 
39] $8 28 6122|_8 50 32/22|_9 12 50/22[21 
401 8 28 28/23! 8 50 54:22] 9 13 12122 20| 
118 28 51/22] $ 51 16/23 9 13 :24/22[19 
(421.8 29 13/23].8 51 391221'9 13 56/22/18 | 
43] 8 29 36|22| 83 52 1123] 9 I4 18/23/17 
44) 8 29 58/23! 8 52 24122] 9 14 41122[16 
5] 8 30 21/22] 8 52 46/22|-9 15 3/22/15 
46\ 8 30 43122] 8 53 8j23| 9'T5 25|22[14 
471 8 31 5123] 8 53 31122] 9 I5 47|22|[13 
481 8 31 28/22] 8 53 53/22] 9 16 9/2312] 
49] 8 31 50123] 8 54 15123| 9 16 32/22|[II 
yo] 8 32 13122] 8 54 38,22) 9 16 54/22|10f 
$8 32. 35/23/58 55 0/229 nr 
52] 8 32 58/22] 8 55 22 23| 9 17 38|22| 8 
531 8 33 20'23| 8 55 451221 9 Is O[23| 7] 
T4 8 33 43122|_8 56 7/22| 9 18 23/22] 6| 
551 8 34 5/23! 8 56 29122] 918 45122| 5 
56| 8 34 28[22| 8 56 51/23 9 19 7/22] 4 
371 8 34 50/231_8 57 14/22 9 I9 29/22] 3 , 
58| 8 35 13 22] 8 57 36123| 9 19 5Tj23| 2] 
59] 8 35 35/23] ® 57 59/22| 9 20 14/22| I| 
60; 8 35 58,22 8 58 21/22] 9 20 36|22 We) 
= > lea 4 b-- 


254. 4 Aries, A 7 I = _ Libra). » 


\Þ Jep.Mr.Se\Se. =D: ME oy Deg. Ms . Se.\Se [wi a 
0} 9 20 "36(122|-9 42 SE 4 38 22/60 
| I|-9 20 58/2219 43- 42210 5 O 22/5 

al 9 21 20122| 9 43 26/122 10 5 22122156 
1_3j_9 21 42122] 9 43 482210 5 442 
I-4) 9 22 4/23|- 9 44 10/22 0.6: 5 22] 
"5|-9: 22 27,22 > 44 32122 106 27122 
1.5.9 22 49122|9 44 54/22,10 _ & 49/22/54 
| 7]. 9 23 11122] 9 45 I6,22;10 7 11122] 
| 8, 9 23 33122] 9 45 38122,10 7 3312215 
[9's 23 55/22|_9 46 022/10 7 55/2251 
TO|-9 24 17122] 9 46 22:22\10 8 L7]21]50 
[T9 24 39/23] 9 46 44/22|10 8 3822/49 
12|-9 25 | 2122| 9 47 6122110 9 022/48 
T1319 25 24/22| 9 47 28|22|[l0 9 22'22|47 

T4j-9 25 46122; 9 47 5022/10 - 9 44 22/46 
15|-9 26 8/22 9 48 12/22/10 10 5/2145] 
16]-9 26 30,22| 9 48 3422;10 10 27 2244 
I7]-9 26 52/22] 9 48 56[21|10 10 4912243] 
18] "927 14,23] 9 49 1712210 11 11122|4 
I9/-9 27 37122] 9 49 39(22|10 11 33'22.44 
([20|'9 27 59,22| 9 50. I22;T0 IT 55/22/40 
(211-9 28 21,22|-9 50 23122|10 12 17j21139 
122) 9 28 43/22] 9 50 45/22/10 I2 38/22 34 
123] 9.29 5123| 9 51 7122110 13 -0/22/37 
12419 29 27/22| 9 FT 29/22|10 13 22/22/36 
'25 -9.29 49'22 -9 FI 51'22'!10 I:3 44122 35 
126| 9 30 11122 9 52 13/22/10 14 6121134 
127] 930 33j23 2 52 35/22/10 14  27|22'33 
2819 30 56 22|- 9 52 $7122 2,10 I4 49122 32] 
(2919/31 1822| 9 53 19/22|10 15 21/22] $t| 
22 -9 31 4022] -953 - 41/22]I0 Is 33/3110 

7” WAR HT 42 a HE RES WW 
Vie” Piſces * 


Ari 1es. Declination Gi. Likes 255 


| #5 TT 24 -_ [bf TY [aff 26+ Taff] © | 
_ D Deg. MzcSe. Se, Deg-MrSe.| Se. Deg-0i.Se. Se.|[mi.| 


9131 40/22). 9 53 41 22110 15 33/2113 


T7 by 32 : 2122].9 54 13122 Io 15 $4122 | 
. 9 32 24/22] 9 54 25|22|10 I6 I6}22 


31.932 46(22|_9 54 47 22/10 16 38/22] 


79 33 - 8122] 9 55 9122110 17 olzzjas| 
7:9 133 30/22|.9 55 31[22|10 17 22j21/25 

1:9 33 $2122, 9 J5 $3122 IO-17 43122124 
79 34 14/22] 9:56 15 21/10 18 5223 
9 34 36123| 9 56 36|22]I0 18: 27122 [2 
391-9 34 59/22] 9 56_58i22[10 18 49.21/21, 
40[:9 +35. 21/22 9 57 20{22|10-19- 10 .22{20 
ql. 9.35. 43,22| 9 57 42122;10:19 32,22 19] 
42|:9:365" 5/22! 9 58 4/22|10 19 54/22|18 
231-9 36 27/22} 9 58: 26122|10 20 16;21[17 
4 - 36 4922] 9 58 48[22j10 20: 37/2216} 
451:9'37-11/22| 9 59 10,22[10 20 59/22/15: 
jel. '9" 37 33:22] 9: 59-32/22|10-21 21(22|14| 
47; :9:37 55122| 9 50 54,22j10 2I 43[21 I3 
a9! 9 38 17 22,10- O- I6|21 IO 22- 4422112} 


49/-9 38. 39/22j10- ©-37/22[10-22 26:22|11 
j0/-9) 39 1122[10- ©-59|22:10 22 4821/10 
Al 19 39 23,22] 10 TI 21/22 IO 23. 9/22 9 
$21.9" 39 45: 22. To: I: 43 22 1IO-23. 31122 8] 
F31-9 -4O 7122: T 5,22, 10 23. 53,22] 7]. 
34/9 140 29,22|10-_2 272 792:2t: 15/21 .6[ 
$19; 40. 41,2210 2 49,22;10:-24- 36 22] 5 
$6]:9'41' 13j22 10 3 11 2Tj 10 24 58/22] 4| 
$7|-9 4T-. 35 22/10 3: - 32/22 IO 25 2021]: 4 


*3 
381-931 5722/10- 3 54:22 10 25 41:22|-2 
T9: 3 42: 19 [23] 10 4- 16|22}10-/26-- 3 22|-F| 
i 4 += 42 22j10" 4 3522 10 26+ 25122|-0} 
4 3 1 ; 


—_— 


—_—_— 


Deg. Mi, Se. 


a) ea lows. a4 ell: 
[ " 


x56 ed 4 Table olds Libra, , 


27 


Io 26 25 
IO 26 47 


22 


IO 27 BS 
IO 27 3O 


© |df| 
Se. 


21 
rape 
22 


IO 27 52 


21T 


a+ :> | 


Deg. Mz.Se. 


0.438 2 


af] _ 


Se. 
21 


IO 48 23 


IO 48.45 
IO 49 612 


22 
[2 I 


2iIT 


29. 


Deg. Sel Se. 


I1 9 28 


II 9 49 
II IO 11 
ID 32 


22 
22; 


21 


T0'32'33 
IO 32 55 


Io 32-12 


IO 33 17 


10''34 O 


IO 33 38] 
022 


TO 34 22) 
34 43 


IO 
$3: 53 


21 
22 
21 


22 


26122 


IO- 


IO 


IO 


'28 
49 


IT 
II 


21 
224 


II 


[21 II 


Ib 
IO 


10 


32 
54 
I5 


IO 53'22 


II I5; 


LI 36 


LL 
IT 
II 


2.2 
21 
22 


IO 


To. 
10 


II-57, 


I2 Pg 


I2 40 


7\21|IT 


22 11 


21 


IO 


IO 


Io 


122 


E218 


 I3 23 
13 44 


22 
21 
T1 
22 
21 
121151 
22 
21 
21 


II 
TI 
 & 


21 
22 


TIO 
IQ 


IO” 


34 29 


I4 5 


I4 27 
I4 48 


32 
2T 
21 


21 
22 


2921/10 


IO 
IO 


IO 


54 50 
$3 -12 
55” 33 


TA 
6 to OS 


22 II 


21 


OE 
22 


IT 


21|I0 


IO 
IO 


 Þ Bs © 


56 I6; 
56 37 


7 I - 


I1 
TI 


2T 
TIX 


TO 


To 
'TO 


22(11 


i2T 


A —— . 


II 


56 59121} | 
57 .-20f22(T'T- 
57. 42121 


Co, 
IO 
Io 


58 23122 


58 25 
58 


LI 


T1 


2TI|IT 


I X 


46122 
— 


IT 


| 


22 


21142] 
21: 


21130 


_—_—_— M_ 


Piſces. 


' Aries! Declnation CC | Lakin 257 


Þ 4 


27 _ |df| 28 |df] 29 df} 
—|5 Deg. Mi.Se.| Se.| Deg. Mz.Se.|Se.| Deg. Me. —-| 
30/10 27 I5/21[10 58 46/22/11 20 7121130 
31;10 37 36122 IO 59 821/11 20 28.22/29 

10 37 58/21/19. 59 29/21/11 20 goſ21|28| 
22 10 38 19 22:10 59 50122IT 21 11121127 
34/10 38 41122|[11 © 12/2111 21 32/21126 
135110 39 3/21/11 © 33/2211 21 53122 25 
= 39 24/22/11 © 55[|21|11 22 15/21/24 
27,10 39 46/21|11 1 16/122|I1 22 3621/23 
3810 40 +7j22/1T I 38 2111 22 57121122 
39,10 40 39,22/IT * I 59|21|11 23 18/22/21 
"140'/TO 40 F5I;21|1T1 2 20!22;11 23 40121/2c 20 
41110 4T 12/22/IT 2 42/21/11 24 1/21/19 
42/10 41.34'21|IT 3 3/22/11 24 22/2118 
43110 41 55/22 IT 3 25|21|II 24 43|21|17 
144110 42 17:2Ij1T 3: 46/21;11 25 4/22jI6| 
(45/70 42 38/22/17 4 7/22/11 25 26/21/15 
46j10 43 0Oj22[11 4 2921[II 25 47,21|14 
_ [47/10 43,22[21|/1T 4 502111 26 8/21 I3 
148,10 43 43/22|1T 5 I1122}I11 26 2921/12 
491IO 44 FI2J|IT 5 33121|}1TI 26 501[22{I01 
5Oj1O 44 26/22\IT 5 5422.11 27 12/2110 
FIjIO 44 48/2111 6 16|21j11 27 33121! 9 
52110 45 9/22/11 6 37/21/11 27 5421] 8 
53!I0 45 3Ii2HIT 6 $812211T 28 I5121l 7 
54/10 45 52 22/20 7 20/2111 28 36,221 6| 
j5j10O 46 14,22 IT 7 4122'11 26 49238 3 
56;10 46 36,21,1T 8 3121/11 29 1921] 4 
T71Q 46 5722/11 8 242111 29 4021 3 
58/10 47 19/21j11 8 45/22/11 30 1/21 2| 
59,10: 47 40,22 Ex. <Q 7,2Tj|IL ZO 22122 I 
60.10 48 2.21/11 9 28121, IT 30 4421 hs 
Ss 12 = O b 6-1 


— —_—_— 


| Virgo. Piſces. 


258 Tur A Talleafte ys Ii 


af &fj__2__|4f| } 
GE IN Se. Se.| Deg. = Se. Deg. Me.Se.\ Se. 
IT 30 44/2111 5I 48121112 12 41/20 
II 31 $j21|II 52 
Ii 31 26|2I|LI $2 
[1 30 47,2111 
IT 32 $8[2L|IL 
II 32 29|2I[II 
IT 32 50[22/I1 
IT 33 12j21[I1 
IT 33 33/2111 
IT 33 5421/11 
= 34 15!21|I1 

IT 34 36|2I|I 

II 34 57/21/11 
II I'T 


I'2 
[2 


| 


21 
Tx 
TX 
21 
T1 
TL 
22 


{ 


—_— 


IT 
IT 


25 IS 


35 40 
36_1 


LI 
IT 
II 


36 22 
36 43 
+ 


II 


37 25 
37 46 
38. 7 


28 28 
38 49 


2I 
21 
21 
21 
21 
21 
21 
21 
21 


11 
Ii 


II 
II 
IT 


TL 
IT 
IT 


13/204 


Fat 


IT 


22 


39 TEN 


39 32, 
39 53, 
40 14 « 1 poke 


21 
21 


21,12 


[2 
21'12 
40 35121|12 
40 56,21[12 


FI 


I'2 


| 


20! 
21 
21 
21 
20 
21 


2I 19 


2I 40 


22 021/55 


21 
20 


| 


22 21 


22 42 
+ WL. 


21 


20 
21 


43 
© 


——_ I;1I2 


Leo 


7: 1.1 
| Ac Guarius L 


| Taurus. Dechnation &c. Scorp. 259 


$1; 0 _Iefi} I art. - | dif. 
am. Deg. Mz.Se.\ Se. Deg. Mr.Se.|Se.| Deg. M1.Se.| Sel: 
30/11 41_17/21/12 2 16121112 23 2/21/30 
121,11 4L 382112 2 37/20/12 23. 23121129] 
[22]1I 4T 59j21[12 2 57/2112 23 44 20/28 
3311 42 20121:12 3 IS|21112 24 42127; 
34/11 42 41]21|12 3 39j21[12-24 25121126 
35111 43 212I|12. 4 Oj21[12. 24. 46420.25 
36|11 43 23122/12: 4 21{21112. 25. 5121/24 
[37,11 43 45/21|12 4 42 21/12 25 2721123 
19111 44 Gl21}l2 5 3/2012 25 48[20[22 
39/11 44 27121112 5 23121112 26 821 21 
40'I1 44 4821/12 5. 44/21/12. 26 29121;20| 
4tiI1 45. 9.21112 6. 5/21/12. 26: 50/20/19 
42/11 45. 3021112 6 26|2I112 27 10/21 I8! 
43/11 45 $I21,12 6 47 21112 27 31121117 
44:11 46 1221.12 7 $[20j12 27. 52/20;I6; 
45/11 46 33/21 12 7 28/2112 28 12/2115 
 146{IT: 46 54/2112 7 49[21|12 28. 33 20|I4| 
47/11 47: I5/21|[12 8: 104j21|12 28 5321 I3 
48/11 47 36121112. 83 31|21(12 29 14121112 
49[I1 47 57121112 8 52[21j12 29 351{20[I1| 
5o'11 48 18121112 9 13[20[I2 29 55121110 
LIT 48 3921112 9 33/2112 39 15121] 9 
52/11 49 ©2112. 9 54 21[12 30 37 20) 8 
53!I1 49 21/21/12 Io 15/21]12 30 57211 7 
5411 49 42:21[12 10 36;21[12 3I 1820/6 
5511 50 312F,12 10 57]20[I2 31 38/21 5 
56,11 50 24121112 II 17]21|I12 3E 59/2T| 4 
$7121 5O 4521113 IT 38/2112 32 20/301 3 
5S.IL 5I 621|12 II 59j2I1[12 32 40/21| 2 
$9.11 FI 272112 12 20j27[12 33 Ti20| If 
6011 51 482112 12 41/20/12: 33 21j27T| Of 
29” | 28. 4F= | | 


A quar ws 


3 


art. 


- 


I2 


Deg. 1Mi.Se. 


33 21121 


I2 
I2 


12 


33 42 
34 2 
34 23 


[12 
50g 
T2 
Il'2 
I'2 
I2 
I'2 
I'2 
I'2 


34 44 
35 4 


39 23 


33 45 
26 6 


26 26 
36 47 
87.7 
37 28 


I'2 
I2 
I'2 


37 48 


Se.) Deg. L Se. 


I'2 


33 


112 
I'2 
I'2 


54 IO 
54 


54 5I 


50! 


3ZO] 


77 


J 


I2 
I2 
I'2 


II 
31 


JJ 
35 


J5 32 


I'2 
I'2 
I'2 


I2 
35 


I'2 
I'2 
I'2 


21112 
I2 


T2 
I'2 
I'2 


I'2 
I'2 
12 


Il'2 
I'2 
22 


I'2 
I'2 
12 


28[12 
:29]12 


42 
43 
_43 


[32 12 


WE - Lt 


260 © "Bibi A 7 able leaf the Scorpio 


ro 
Deg. Mi. Se | Se. 


T4 5/21 


———————— 


Leo 


Taurus. Declmation ec. Scorp. 261 
FF L354: 9 4 
mi. Deg. Mi. Se.| Se.| Deg. Ai. Se. Se. Deg. Mi. Se.|Sz.|mi, 
130/12. 43: 37/21/13 3 59/20/13 24 8[20[30 
131.12 43 58/20/I3 3 19|21|13 24 28|20j29 
432/12 44 18[20/I13 3 40j20|13 44 48[20[28 
[29122 443827113 4 ofacil3 25: 8ſ20j27 


| 


37/12 46 0/21/13 5 21/20/13 26 29023] 
38]/12[46-21]20]13 5 41120[13 26 49ho[22 
$9722 46 41|2I1}I3 G6 1j2I1}13 27 9120[21 
40/12 47 2/20/13 6 22/20|13 27 29/20/20| 
147 I2 47 22[20/I13 6 42120|13 27 49|20[I19 
2112 47 42/21/13 7 2120/13 28 920/18 
= 48 :3120[13 '7 22 20/13 28 29|20[17 
44112 48 23|21|13' 7 42|21]13 28 49|20|I16 
45112 48 44|20j13 8 3120113 29 92015 
46112 49 4121113 8$ 23/20/13 29 29|20{14 
47/12 49 25]20]I13 $8 43120(13 29 49|Ig/I3 
148112 49 45 20/13 9 3/2013 30 8/20/12 
49112 50 5Fl21|I3 9. 23121113 30 28[22[11] 
50/112 50 26|[20/I13 9 44/20/13 3ZO 4820/10 
FIiI2 50 46|2Ij13 Io 4120[I3 31 8/20 


m_ 
tI 
|S) 
wh 
ta 
O_ 
rand 
WU 
UI 
U 
dd 
0 
©| 
Oo 


158/12 53 9!20(13 [20] 
59[12 53 29|21j13 12 45)20|[13 33 48120 

6o[12 53 50[20[13 13 521113 34 _ 8120 
26 | 25 24 | 


Le : Aquari us 


A 

A 

fo" 

TE) 

WA 

<E) 

(©) 

T) 

O 

[] 

UI 

"ar 

"_ 

'S) 

\A 

T 

O 

jun 

UI 

UID 

op 
'T) d |. 
Q© 

'T] 

O 

lo M1 [vw Þ lay v/v 


L —— 
CHEEELEFEITT 


Leo 


. A Tableof the Scorpio | 
7___|df)__8__[df| | 
Deg. Me. Se.|Se. DIES 


262, Taurus 
TE CON; 


Deg. Ai. Se.| Se. Se. Se. wy 
13 34 8120113 53 57120114 13 32120 
I3 34 28/20|13 54 17|19|14 I3 52{I9/59 
I3 24 48|20|I3 54. 36|20|I4 14. I1j20|58 
13 35. 8120/13 54 36j20[14 I4 311Igs7 
20/13 55 16/19|I4 14 50 20/56] 
19/13 55 35/20/14 I5 Io/I9.55| 
I20113 55 5520,14 55 29119 


36 27 20/13 56 15/20/14 I5 48 20(53 


—_— 
Mie 


O 


PURTYT w = 
= = 
FN) 
A 
TY 
CO 


I 

I 29120/I4 20 59 
(24'13 42 $120[14 I 491914 21 18 

2 

2 


20{36 


2. 820114 21 38[19|35 
4+ 2 28120j14-:21 :57[191]34 
27 13 43 512014 ' 2 :48[I9|I4 22 16 20/33} 
28/13 43 25\19|[14 3. 7120 14 22 36|19[32| 
29/13 -43 44/20/14 3-27|19jI4 22 55/20/31] 
30/I3 44. 4120114 3 46/20/14 23-I5[19]30 

a. Þ - 


Leo. 


— —— 
"—__ - 


Cr 


\ Taurns. Declination ec. Scorp. 26? 
Fo 61faff 7 aff 8 let 
| 15, Deg. Mi1.Se. IE. Deg. Mr.Se., Se, Deg. 41.Se. 
30/13 44 420/14 3 4620/14 23 Is, 
31/13 44 24/20/14 4 6120{I4 23 34{I9j29 
32/13 44 44/2014 4 2619114 23 531/20 
33113 45 419/14 4 45,2914 24 13/19 
34/13 45 23 


Se los. 


| ——_— 


Q 
we) 
T 
O 


A '09 rI 
SiO O EA 5 to [Jo v2 
DD 
O 


20114 5 519174 24 32/19 
35113 45 43j20j14 5 24120,14 24 51/20 
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T he wſe of the T able of Declination, 
=4 His Tablc of Declination is made ſo-pat 
ticularly to, euery minute of the Eclip- 
tick, to auoid tediouſnes, in ſeeking the 


proceeding towards the right hand from the minute 
of the Sun, crofleth the columne.comming downe- 
wards from the degree of the Sunne : for there yol 
- | hauc 
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havethe declination of the Sunne. But if the Sun 
bein Cancer, Leo,Virgo,Capricorne, Aquarie, Or Piſces, 
doe contrariwiſe, that is,ſecke the ſigneand degrees 
ofthe Sunne in the nether margine or foote of the 
table,and the minures(ifthere be any)inthelaſtco- 
lumne nextthe right hand: and following theline 
ofthe minute of the Sunne towards the lett-hand ; 
and the columne of the degree of the Sunne vp- 
wards,in the common meeting of that line and co- 
lumne you ſhall finde the declination of the Sun. 
.. Exampleofthe firſt : The firſt of May 1609, the 
place of the Sunne is in 20 degrees, 45 minutes of 
Tasrus, according to the Ephemerides of the Sun 
hereafterfollowing, made agreeable tomany exact 
obſeruations, taken by a quadrant of fix foote and a 
quarter ſemidiameter'in the yeares 1594,1595,1596, 
1597 : Finding therefore Taurus and the 20 degree 
inthe vpper part of this table,and 45 minutes in the 
firſt columne, I haue in the common meeting (of 
the columne deſcending from 20, and of the line 
ncng from 45 minutes towards the right 
and) 18 degrees, o minutes 18 ſeconds, the decli- 
nation of the Sunne the ſame day at noone hereat 
London. 
. Example of the ſecond : The 15 of Auguſt the 
lame yeereby the ſame Ephemerides, the Sunne is 
in 2 degr.2 minutes of Yirgo. Therefore I ſecke V77- 
£0and2 inthe nether part of this table, and 5o mt- 
nutes in the laſt columne towards the right hand 
aſcending vpwards. Then following the line of 
2 minutes leftwards, and the columne of 2 degrees 
vpwards in the common mecting of the line and 
V4 columae, 
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columne, I'finde ten-degrees, 47 minutes, T9. ſec, 
the declination ofthe Sunne the ſame day atnoone 


for the meridian of London. 


Burthedeclination ofthe Sun being firſtknowne 


(by obſeruation or otherwiſc)'theplace ofthe Sun 
ſhall moſt-eafily be found-out by this table, ater 


this manner-: Seckethe Suns decltnation in thearea. 
of the table : then if the ſigne wherein the Sunneis 


(which you may for the moſt 'part eaſily know by 
eſtimation) be irs the head of the table, afcend yp- 


wards tothe top of the ſame columne in which you 


found the declination ginen;for there you ſhal hane 
the degree ofthe Sun : followalfo the line wherein 


you finde the” giuen declination towards the 1cft 
hand, till you-come to the firſt columne leftwards, 


and there you ſhall hayetheminutealſo; 


But if the name of the ſigne wherein-the Sunne- 
is, bein the nether part of the table, you muſt doe 
all things-contrariwiſe, deſeending from the de- 


clination found in the area of this table in theſame 


columne, till you come to the loweſt part thereof, 
where you ſhall finde the degree of the Sunne: 


and proceeding from the-declination towards the 
right hand in the ſame line, till you come to thelaſt 
columne, where you ſhall finde the minutes to be 
adioyned, that-you may haue the tryeplace of the 
Sunne. 

This way of finding out the place of the Sunne 


by his declination, firſt knowne by obſeruation, is 


then of eſpeciall vic and-truth, when the Sunneis 
neerethe xquinottiall points; for there, his decli- 


nation. altereth quickeſt, increaſing or decreaſing 
| | about 
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about 24 min. in 24 houres. But when the Sunne 
is neere either of the Tropicks, the miſſing of one 
minute, yea or halfea minute in obſeruing the de- 
dination,may cauſe you erre an whole degree and 
morein the place of the Sunne, Hee therefore that 
iſteth-trie how well the Ephemerides and Aſtro- 
nomicall tables hitherto publiſhed agree with the 
truth of the heauens, had beſt make obſeruation 
when the Sunne'is in Piſces, Aries,Yirgo,and Libra, 
where miſſing one whole minutein obſeruing the 
declination, will cauſe you miſſe not paſt two mi- 
nutes and an halfe in the true place ofthe Sun. 
_. Whenthe Sunne is neere either of the xquino- 
Qall points, there may ſometimes bee ſome ſmall 
difficultic in finding out what ſignethe Sunne is in, 
which-may eaſily be auoided thus : The meridian 
altitude of the Sunne increafing (as in winter and 
ſpring time)if che heigth of the Sunne belefle then 
thecomplement of the poles eleuation, the Sunne 
Kin Piſces - otherwiſe in Ares. But if the meridian 
altitudes of the Sun be euery day lefle then other, 
(asin ſurnmer and Autumne) andthe heigth of the 
Sunne at noone greater then the heigth of the 
zquinodtiall , the Sunne is in Y7rgo, otherwiſe in 
Lira, 
| There may likewiſe be ſome doubt in whatfigne 
the Sunne is, bcing neere cither of the Tropicks, 
which may bee refolued thus : the Sunne hauing. 
South declination increaſing,is in Sagzttarie : but if 
the declination of the Sunne be Southerly and de- 
ceaſing, hee is in Capricorne. Contrariwile the de- 


Clination of the Sun-being Northerly and increa- 
ſing 
.D) 
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ſin g,he ts1n G emint, if decreaſing, he is: in C atcer,” 

' Now whetherthe declination of the Sunnein, 
creaſe or decreaſe, you may know by compating 
the declinations of two daics together, For if the 
declination anſwerable to the ſecond day begres 


ter, the declination increaſeth : otherwiſe it decres, 
ſeth. If both daies haue equall declination, the fir 


day the Sunneis in Gemznz, the ſecond in Cancer, if 
his declination be Northerly ; if Southerly,thefirſ 
day he is in Sagittarie,the ſecond in Capricorne, 
An example or two will make all plaine: The 
- eighth day of April 1597, the declination of the 
Sunne was found by obſeruation to be ten degrees, 
55 minutes, 27 ſcconds,which I ſeeke outin thearea 
of this table: and inthe head of the ſame columne, 
in whichT finde the declination that commeth nee; 
reſt vnto this, that is rodegr. 55 min. 33 ſec. I ſee 28 
degrees of Aries (tor in Aprill the Sunne cannot be 
in Zibra) andin the ſame ine whercinI found this 
declination, in the furtheſt columne rowards the 
lefthand Ifinde 21 minutes, out of which abate 17 
ſeconds, that is, the part proportionall anſwerable 
to 6 ſec. which is the exceſle of 10 degr.55 minutes, 
33 ſec.{the declination found in the tablc)aboue1o 
degr.55 min.27 ſec.(thedeclination found by obſer- 
uation)and there ſhall remaine the true place of the 
Sun the ſame. yeereandday 28 degr. 20 min.g. ſec. 
of Aries. Which Maginus following Copernicus and 
the Prutenicall tables (as he profeſſeth ) maketh to 
be the 27 depr.57 minutes of aries almoſt : thatis, 
24 minutes leflethen truth, that xquarion alſo being 
abatcd, which is an{werable to the difference of 

longitude 
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longitude betwixt Londonand Venice. 
"Fhe 11 of. March the-ſame yeere at London 
(where by many and diligent obſeruations by large 
and ſeuerall inſtruments, the heigth of the poleis 
found to be 51 degrees, 32 minutes) the apparent 
meridian altitude of the Sun was exactly obſerued 
to be38 degrees, 49 minutes : but being corrected 
bythe parallax and refraQtion of the Sunne,anſwe- 
rableto that height, his true height ſhall be 38 degr. 
51 min.q ſec. Whereby it appeareth that his true de- 
clination the ſame day at noohe was o degr.23 min. 
;ſcc.and that Northerly, becauſe the heigth of the 
as greaterthen the heigth of the xquinotial. 
ttisplaine thereforetharat thatrime the Sunne was 
entred into CMries, Burnow'to know how farre he 
was entred ; ſecke out © degr.-23 min. 4 ſec. orthe. 
number next to it, which is o degr.23.min.9.ſec.in 
thearca of this table : wherwith you ſhall alſo finde 
intheſame line in the columnenext the lefthand 
58minutes, and in the top ofthe columne right 0- 
nerthis declination you ſhall haue o degree. There- 
fore it is manifeſt that at that time the Sun was in 
odepr. 58 min. of ZL-riesalmoſt, for there wanteth 
onely 12 ſeconds hereof, that is, the part proportio- 
nall anſwerable to the exceſle of 9.ſec. aboue 4. ſec. 
Where Magnus, after the Prutenick account, ma- 
keth itto be in o degr.25 min.of Arres, that is,33 mi- 
nutes wanting ofthe truth found by obſcruation. 
The like difference I haue often found by many 
and diligent obſeruations,eſpecially for the ſpace of 
the foure yeeres before mentioned : the whole ca- 
talogue of which obſcruationsI thought x 
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thy further ſatisfaction herein) to ſet downe in ata. 
ble, (after I baue firſt ſhewed with-what inſtrument 
andaftergyhat manner Iobſcrued the ſame) thatif 
any error herein hath been commitred, it may the 
more eaſily appearc,and beamended. nee 


Cunar. XIX. 
T he deſcription and ve of a great Duadrant, forl- 
| ſeruation of the Sunne 07 land, "7 29008 


= He inſtrument therfore wherewith 1 tooke 
| 23; thoſe obſeruations wasa quadrant of more 
DS then ſix foote and a quarter ſemidiameter, 
(forthe roome wherein I was to vſc ir, could not 
well admit a greater quantitic) which by reaſon of 
"his largenes was ſo exactly made and diuided, thit' 
both minutes and halfe minutesmought theretabe 
ealily diſcerned. The limband fides ofthe quadrant 
were about two inches anda quarter inthickneſſe: 
the breadth of the limbe about foure inches : the 
breadth of the ſides about two inches and an half. * 
-In the midſt of the ends of one fide of this qua- 

. drant were two. rougd holes made, in either end 
one: whereby the quadrant was hanged(likeagate 
on his hinges, ypon two round pms, fitted-to thoſe 
holes, and fixed in the ends ofa couple of ſockets, 
put cloſe ypon a ftrong ſquare poſt, perpendicularly 
erected, and the.vpper end thereof faſtned to the 
fide of a principalratter in an vpper.chamber, where 
2. window (according to thereclination of theroof 
of the houſe) was made betweene it and thenext 
Tafter,in ſuch ſort, that carrying your cycalong py 
the 


of agreat Quadrant,&c. 3o5 
the circumference of the:quadiant, you might by 
thecenter therof placed at tlie window;ſee any part 
ofthe heauens neere the meridian, from the zenith 
tothe horizon. The netherend ofthis poſt reſting 
on-the floorc was put intoche midſt of a ſocketnai- 
led to the Avore, which was ſo wide, that on euerie 
| fidethepoſt, wedges-mighr be putin to coyneitat 
pleaſure this. way or that way, till the ſide of the 
quadrant were found toftand exactly perpendicu- 
ka, bythe hanging of the plumbe line all alongſt 

molt preciſely vpon aline parallel tothe zenith line 
ofthe quadrant. Tothe center of the quadrant was 
faſtneda ſtrong ruler of one inch. in thicknes, two 
inches in breadth, and almoſt fix foote-and an halfe 
inlength, carrying two fights vpon.it (viz. at either 
end one) of equall breadth and length; the end of 
the middle line of, each ſight falling perpendicular- 
ly,vpon the middle or fiduciall line and plaine ſu- 
perficies of the ruler. Through. the-vpper fight pla- - 
cedat the center was-made a-ſquare hole as great as 
Kt could well be. Through the midſt of this fight 
and hole was puta ſtraight wire, erected perpendt- 
cularly from the fidaciall ine and plaine of. theru- 
lerand fo much of 'it made flatand thin, as was be- 
tweene the top and. baſe of that ſquare hole. This + 
wire ſerued for obſeruing the ſtarres, the flat (ide 
whereof was ta be turned towards the eyein obſer- 
ling of great ſtarres,and the narrow {ide or edge of 
tzas turned to the eyeward when-[mall ſtars were 
_ tobee obſerued. Through the midſtof the nether - - 
- tght(from che toppe of it to the baſe thereof )was 
madea narrow (lit perpendicularly.erected ay" 
ect rot - 
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from the fiduciall line' and plaine of the ruler ang | 
quadrant. When I obſerued the ſtatres, I looked 
through this ſlit, eleuating and deprefling the ruler, 
till the wire (being firſt fitted to the bigneffle of the 
| ſtarre) did euen couer the ftarre from my fight: in 
ſuch ſort, that I might ſee both edges of the ſtare 
alike on either fide aboue and beneath the wire 
The ſquare hole in the fight had a couer fittedtoit 
like the couer of a box wherewithit was wholly co- 
uered when the Sun was to be obſerued.' Thene- 
ther end of the ruler carrying the ſights, was to be 
faſtned with a ſcrue pin,atany part of the circumfe. 
rence ofthe quadrant as need requircd. wo 
With this quadrant ( alwaies rectified by the 
plumbe-line in time of obſeruation , as before i3 
ſhewed)the height of the Sun was moſt eaſily and 
exactly obſerued,by turning the quadrant this way 
or that way, and eleuating 'or depreſſing the ruler 
carrying the ſights, tillthe top and fides of the ſha- 
dow of the ypper fight placed at the center, fell vp- 
on the nether ſ1ght placed at the circumference, 
equidiſtantly from the top and ſides thereof: For 
then the vpper edge of the ruler ſhewed preciſely 
the height ofthe Sunne deſired in degrees andmt- 
nutes vpon the limbe of the quadrant : ſauing that 
one whole degree was alwaies to be added thereto, 
becauſethe breadth of that part of the ruler that lay 
vpon the limb of the quadrant was made tobciult 
equall to two degrees : that is,on cither {ide onede- 
oree from the fiduciall line. 
Now for finding out the meridian alrirudes of 
the Sunneand ſtarres,[ firſt found the En 
thus: 
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thus: With the quadrant rectified and vſed, as be- 


' foreisſhewed, 1 obſerued the height of the Sun in 


the forenoone; and ſo warily letting the quadrane 
ſtand immoucable, and laying the fide of a ſtreight 
ruler (that was about ſeuen foote in length) cloſe 
along to the perpendicular ſide of the quadrant : 
cloſe by the end of that fide of theruler (touching 
the floore of the chamber) I madeapricke ypon the 
floore : Alſo laying the ſide of the ruler to the per- 
endicular fide,and limb of the quadrant, I made in 
le manneranother pricke (ſo farre asconuenient- 
lyI could from the former) vpon the floore, cloſe 
bythe corner of that ſide of the ruler. + 
: Bytheſetwo pricks,I drew a right line which re. 
preſented the interſeftioniofthe Sunnes azimuth;or 
of the continued plaine of the quadrant, and of the 
laine of the floore, in the time of obſeruation. 
Likewiſe in the afternoone (the ruler of the qua- 
drantcarrying the ſights, being fixed in the ſame 
ood where 1t was in time of obſeruation, in the 

renoone) I obſerued diligently till the Sun came 
tothe ſame height that hee had when I obſerued in 
theforenoone, which 1 did by following the-mo- 
tion'of the Sunnes ſhadow with the quadrant, till 
the edges of the top and ſides of theſhadow of the 
ypper fight fe)I vpon the nether fight equidiſtant- 
ly from the top and fides thereof. 

Then carefully letting the quadrant ſtand im- 
moveable, and drawing the line of interſection of 
the Aloore, and Sunnes azimuth, in time of the af- 
ternooneobſeruation,in like manner as I did inthe 


torenoone, ſetting one foote of the compaſles in the 
interſeRion | 
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 fromthecenter drawne, by this midſt was the mer: } 


dian line : over which, with helpe of a long ruler 


laid to the vpright fide,& limbeofthequadrantand- 
extended to thefloore (as before}I alwaies-placed | 


and faſtned theplaine ofthe quadrant (vnderſtood 
to be continued to the floore) ſoofr as I obſered 
the meridianalticudes ofthe 'Sunne or Starres. 

- Notwithſtanding there is ſome little errorinfin- 


ding the-meridian after this manner, except itbee 


when the Sunne isin, or ſo neere one ofthe tropþ 
call points,that there can be no ſenfible alterationof 
his declination between the times ofthe forenoone 


and afternoone obſcruations. Bin the conſequents | 
ofthis error, in obſeruing meridian altitudes, may / 


- for their ſmalneſſe juſtly bee negleed, and-eafilic 
auoided, if you attend your obſcruation, buralitle 
before and after the Sunneor:Starres to be obſer- 
ued, come vponthe meridian thus found. :Andfer 
the more certaintie, T rooke three obſcruations'in 
the forenoone, andas many in theafternoone, and 
ſo foundouprthreemeridian lines, all: parallelseach 
-to other without notable difference, which'if it 
: ſhould hauechanced tobe any;the middlemoſtme- 
:idian ſhould beliketobethe trueſt, 
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A TABLE OF OB- 


SERVATIONS OF THE 
| Meridian altitudes of the Sunne, ta- 
| ken bya large Quadrant of more then ſex 
| -foote'Semidiameterin the yeeres 1594, 1595, 
4 +1596, 1597, at Londox, where the elcuation ofthe Pole 
3 was by the ſame Quadrant and otherwiſe alſo, 
3 - exactly obſeruedand found to be one 


- and fiftie degrees, and twoand 
thirtie minutes. 
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EE EES) Cuay. ; 6 BE -| 
T he finding of the Sunnes A pogenm and eccenrl. 
citie out of the former obſeruations. 


2 Pa, £ Ow by the whole courſe of theſe obs 
vY ft ſcruations , it manifeſtly appeareth, 
3 thatthedeclinations ſet down in the 
a regimentsof the Sunne, thatare, and 
SS have bin hitherto ordinarily vſcdby 
ourſea men, do for the moſt part notably erre from 
thetruth of the heauens. Which errors as they may 
moſt truly be corre&edby obſcruatis only in thoſe. 
daies whercin.certaine. obſeruatian was made :{0. 
for finding out the declinations of the middle daies 
| betweene the obſcruations, I thought it the beſt 
- way. firſt ro make the Ephemerides of the Sunne 
hereafter following, agreeable to the former obſer- 
vations, and then to finde ont the declinations an- 
ſwerable to the places of the Sunne for cuery day 
of foure yeeres together, becauſe that after that 
number of yeeres the ſame places of the Sunne, 
and the ſame declinations returne againe without 
ſenſible error, which alſo by a certaine zquartion 
'may becorreRted : and for the cafier finding outof 
this zquation, I haue continued theſe Tables for 
one yeere more, making them for fiue yeeres, and 
ſo including two leape yeeres, by the difference of 
which yeeres we may eaſily find the ſaid zquation, . 
by meanes whereof theſe Tables may be madeſer- 
uviceable for many yeeres. 
Firſt therefore for making theſe Ephemerides,it \ 
1s. needfull to know the time of the Sunnes entrance 
| , into T 
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into certaine principall points of the Zodiack : as al- 
ſothe time of the Sunnes continuance in the arches 
of the Zodiack conteined betweene tbofe points, 
whereby the proportion of the Sunnes motion 
may geometrically bee found aur, his excentricitic 
and place of his apogzum being hereby knowne. 

_ Toknow the time of the Suns comming to any To knowthe 
point of theecliptick,itis beſt to obſerue exadtly the ime ofthe 
meridian altitude of the Sunne, not only the ſame xr 

day wherein heeis liketo enter into the point defj- point of the 
red,bur euery day alſo, for two orthreedaies toge. Pc 
therboth betorcand after that day,that both by the 
teſtimonie of ſo many obſeruations compared to- 
ether,you may haue the more affurederuth:: as al- 
o,that if the day you moſt deſire fall not outto be 
_ 'foclcere as you would: wiſh, you may notwithſtan- 
ding,by the obſeruations of the daics going before, 
and following after,or cither of them,oLtaineyour 
tefire.”: - oonung 3e 
Hauing thus obſerued the meridian altitudes of 
the Sunne, and thereby alſo found his declinations 
foreuery one of thoſe daics wherein you obſerued, 
you ſhall cafily know alſo'the' true place ofthe Sun 
1ncuery each one of the ſame daies, with helpe of 
theformer table of the declination ofcuery minute 
'ofthe ecliptick, in ſuch ſortas before was declared, 
when I ſhewed the vſe of that Table. | 
Now if itfall out ſo happily, that both the day be 
Cleere, when the Sun entreth into the defired point 
of the ecliptick, and thatthe place of theSunnean-. 
ferable to the declination of thatday, be all one 
withthe pointdefired, you haue alreadie thatyou 
Y 4 ſought 
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ſoughe for, without any more adoe, viz. that the 
Sunneentreth that day at noone into the point de- 
fired. Otherwiſe ſubtrac.the obſerued place ofthe 
-Sunne, next before the point deſired outot the oh- 
ſerued place of the Sun, next following that point, 
and the remainder ſhall ſhew you the true motion 
_ -  oftheSunne,anſwerable tothe time between thoſe 
.- aqbſcruations. SubrraQalſo. the formerplare of the 
"*  __ Sunne,fromhis place in the point defired;and note 
. thedifference: foras the former remainder(thatis 
- *  theapparentmotion ofthe Sunne between theob- 
ſeruations) is.to the-time betweene thoſe .obſerus- 
tions: ſo is this difference to the timebetweenethe 
firſt obſeruation, and- the Sunnes entrance into the 
pointdefired, py 2h <1 11 ntl,,op 
_ Exampleof the firſt: I deſired to know thetime 
ofthe Sunnes entranceinto r7 degrees,o min.of 
inthe yeere1595. I obſerued therefore(at London) 
the apparent heightof the Sunne at noone,thezrof 
Tuly the fame. yeere, and foundit to be 54 degrees, 
14 minutes, out of which his true height (corteded 
by his parallax) was found to be 54 degr.15:min.46. 
ſec. whereby. his declination was gathered to be15. 
degrees, 47-miriutes, 46 ſec; and conſequently-his 
place in 17 degrees, o minutes. of &. that. day at 
oe: ::- ty nano denial bing, 50; 
Example of theſecond t admitthe yeere follow- 
1ng 1596.you would know the time of the Sunnes 
entrance into the midſt of Tarus. Having therfore 
to.this end obſerued the apparent meridian alti- 
tudes of the Sunne,the 24,25;and26daies of April, 
in.thatyccre.(withinthe ſpace of which daies = 
PRR2T642.97 £3 re 
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firethe Sunne muſi-needs be inthat point)to bee 
54 degrees, 35 minutes, 54 degrees, 51min. =, 55 de- 
grees, 8 min.;, and conſequently.the true heights 
54 degr. 36 min.q.4 ſec.54 degr.53 min:13 ſec.55 de- 
grees,10 min; 13 ſec.and outoftheſe the truedecli- 
nations 16 degr. 8 min. 44 ſec. 16 degr, 25 min. 13 
kc.16.degr.52.min.13.ſec. Hereby I found the true 
places of the Sun the ſamedaies to be 14 dep.9 min. 
4o ſec. of .T aurus, 15 degr.5:min..20 ſec. of 'Taurn, 
16 deg. z min.q2 ſec.of Taww.Subtratting therfore 
14degr.9 min. 4o fec. of Taxrus, (thatis, the place « 
ofthe Sunne the 24 day) out of 15 degr. 5 min.20 
ſecofTarus,the place of the Sun the 25 day) the 
rematnder.ſhall be55 min. 4o ſec. which is the true 
motion of the Sunne, betweene the 24.,and 25 daies 
atnoone,thatis,the diurne motion of the Sunne at 
that time. Snbtracting alſo 14 degr.g min.go ſec.of 
Tawrzs,out of 15.degr.o min.of T awrms,the differece 
$50min.20 ſec. Now as55 min.40o ſec.is to 50 mi- 
nies, 20ſec. ſo are 24 houres,to 21 houres,q42 min: - 
and2 ſec, Itappeareth therefore by-ſubtracting 21 
houres;42 min.2 ſec. outof 24 houres,thatthe Sun 
ſhanldenter intothe midſt of 7 aurws, the 25 day, a- 
bout two houres and almoſt 18 min. before noone, 
that is,at nine a clock,and 42 minutes. 

Now ſuppoſing 1 had not,or could not haue ob 
ſerued the 25 day,I may notwithſtanding finde the 
time of the Sunnes entrance into the mid(t of Tau- 
?,by the obſeruations of the 24 and 26 daiesatter 
this maner : Subtract 14 degr.9 min.4o ſec.of Tau- 
rs, 0ut of 16 degr. 3 min.42 ſec. of Taurus, the: Ic- 


mainder-will be one degr.54 min. 2 ſec. thatis xhe 
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motion of the Sunne fer two daies, betweene the 
24. and 26 daics at noone. Therefore as x degr.;, 
min.is to 48 houres: ſo are 50 min.20 ſee. (that is 
the difference of the place of the Sunne the 24 day 
from the midſt of Taurus, found out as before) tg 
21 houres and 12 min.almoſt. So as hereby it ſee. 
meth the Sunne ſhould enter into the midſt of Tau. 
rw the 25 day about two houres and 48 minutes 
before noone, that is,at nine of the clockand 12 mi. 
nutes. | 

Butif it ſo fall out that you do not or cannot ob. 
ſerue,both before and after the time of the Sunnes 
comming to the point deſired, (as ſuppoſe Tcould 
not haue obſerued the 24 day, but only the25 and 
26daies,in both which daics the Sunneis gonepal 
the point defired ) notwithſtanding you may ob- 
.taine your deſire thus : Subtract 15 degr. 5 min.20 
fſec.T aura, (the place of the Sunne the 25 day) out 
_of x6degr.3 min.q2 ſec.T auwrw(the place oftheSun 
the 26day ) there will remaine 58 min. 22 fcc. the 
_diurne motion of the Sunne betweene the noone- 
tides of the 25 and 26 daies. Now becauſe that on 
the 25 day at noone the Sunne was gone 5min.20 
ſec. paſt the point defired : therefore as 58 min. 20 
ſec.are to 24 houres, ſo are-5 min. 20 ſec.to 2 houres 
.12 min.almoſt, By this account then the Sun ſhould 
enter into the midſt of Taxrus the 25 day, 2 houres 
.and about r2 min. before noone: that is,at nine of 
theclockand 48 minutes. Neither ought that ſmall 
differencethat appeareth betweene theſe accounts 
ro be greatly regarded, which amounts not to fo 
Much as halfe an houre, in-which-time — 


— Apogenmandeccentricitie. 3 5 


ofthe Sunneis little aboue a minute, and the decli. 
nation of the Sunne in that part ofthe Zodiack can- 
rotalter ſo muchas 3 of a minute, which is ſo ſmall, 
acan by ſenſe very hardly be obſerued or diſcer- - 
ned. Neither yet ought that little difference of a mi- 
nute or two that appeareth betweene the diurne 
motions of the Sunne, found by obſeruation, grear- 
ly mone any man (in that by the firſt and ſecond 
obſeruations the diurne motion ſhould be almoſt 
56 min. by the firſt and third 57 min. by the ſecond 
and third 58 min.and more) the greateſt of which 
differences may almoſtariſe by erring butone halfe 
minute only,in taking the height of the Sun; which - 

error is in a manner altogether inſenſible, and will - 
beeafily pardoned by them that haue or ſhall accu- 
ſome themſeclues to make the like obſeruations, . 
when beſides their owne experience they ſhall find 


thatthey which haue moſt excelled in this Art, as 


Tycho Brahe de recentiorib. atherei mundi phenom. tib.2 
(aþ. 10.p4rt 1. Copern. Renol.ibr.g.cap.21.and Ptolemee 
himfelfe in all his Catalogue of the fixed ſtarres, - 
Almageſt lib.y.cap.5. when they ſhall finde (I ſay) 
that cuen thefe Princes in Aftronomie,fo greatlie 
exerciſed in obſeruations, haue accounted an whole. 
minute or two, hardly ſenſible : Prolemee alſoin his - - 
Almageſt contenting himſelfe, for the moſt part,to 
have ſet down the places of the fixed ſtarres to ſixth - - 


parts of degrees, and very ſeldome comming to * + 


twelfth parts,thinking it ſufficient (as it may ſeeme 
dy the perpetuall courſe of that Caralogue)to come - 
within fiue or ten minutes of the truth.  . 

But to returne againe to that fromwhence wee 


haue--:-- 
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hauealittledigreſſed. After this mannernow ſhey. 
£d,we found the time of the Sunnes entranceinto 
thebeginning of vand=, and into the midſtofy; 
N,m,and x, as-into-places ſeruing moſt fitly for 
finding out of the Suns eccentricitic and apogeum: 
following alſo herein the example of Copernics, 
l;b.3.cap.16.Renol. who well perceiuing how hard, 
 yearatheyimpoſlible a thing it is, to findeby obſer. 
vation thetime of the Sunnes entrance intotheſol. 
"ſiriall points (where the meridian altitudes, and de. 
clinations of the Sunne continue almoſt theſame, 
without any ſenſible difference for two or-three 
daies:together ) Thoſe rather the -parts of the 76. 
diack alreadie-mentioned, where the-place of the 
Sunne may more truly-be knowne by reaſon ofthe 
quicker altering of his declination, the difference 
thereot- in the ſpace of 24 houres amounting ts 
morethen 17 min. The times therefore of theSuns 
comming tothe foreſaid points in theyeeres 1594, 
1595,1596, 1597, wee found to be ſuch as arc{t 
downein the table following. 


1F_i| 1594 |_ 1595. |_ 1596 |_ 1597 || 
| Da. Ho. Mi.) Da. Ho. Mi.| Da. He. Mi.| Da, Ho. Ms.|Sig De. 


plan. | 124 .17 -35125 © 71/24 5 54|x 15 
| 1ar, bz _10 13 26| 9 18 43jlo © 37]v __©, 
| April. [25 16 50/24 21 47/25 3 54/0 15} 


Luly. [28 I5 35,28 20 4/28 'I 43128 9 56[2N_1J 


—_—_——_ 


|Sepr. [13 2 45/13 '7 39/12 13 48/12 19 15/= 0 
-JOHobſ28 5.46128 9 36127 I5 2312721 50im_15 


m——___—_—_— 


Hereby the times of the Sunnes continuance 1 


thearks of the Zodiack betwixt thoſe points, as -= 


ye 
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' the arkes- of the eccentrick anſwerable ro thoſe 
times, were more eaſily found then that itſhould 
. now be needfull for meto be fixthertedious,in fer- 
ting downe the mannerof finding theſame,where- 
in notwithſlandiog there may ſome difference of 
an houre ortwo ſometimes appeare,by comparing . 
together thoſe times in ſeuerall yeeres : yet this er- 
ror being ſuch as may ariſe by miſlnig little more - 
then one minute in-one obſeruation : or little more 
then balfea minute in-two obſeruations ofthe me- 
ridian altitudes of the'Sunne ( one obſeruation be- 
ing made when the Sunne is abourtthe beginning 
ofthearke, the other when he isaboutthe ending 
thereof)T make no doubr;,but thatit ſhall at theleaſt -- 
be fauourably cenſured by them that haue acquain- 
ted themſclucs with ſome practiſe of obſeruing : 
wherein hce ſhall (in my opinion ) quit himſelfe 
meetly well, who neither through imperfeRtion of 
ſenſe, either in making or diuiding,or in reQifying,. 
otin vſing his inſtrument, and cuery partthereof: : 
nor through the dithcultie of noting preciſely the 
edges of theſhadow of the ypper {rght falling vpon 
the nether : ( the limits or bounds of 'which ſha- 
dow are but a confuſed mixture (as it were)of light - 
anddarkneſſe,or elfſea meane equally compounged : ! 
of.them both, which can no better bee diſcerned. 
then by gheſſing:)nor yet by refraRtion of the Sun- 
beames through the thicknes of the aire; eſpecially 
when the Sunne is in the Southerly ſemicircle of - 
the Zodiack, which refraRtion admitreth ſome alte- 
ration, according to the diuerſitie of the raritie-or- - 


denſitic of the vapours in the aire interpoſed be- 
| | twist -. : 
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twixt our (ight and the Sunne he ſhall (Lay) quit 
bimſelfe well,that neither by one, nor ſome, nor all 
theſe,ſhall mifſe a minute and more ſometimes in 
obſeruing the meridianaltitude ofthe Sun: where. 
by iferror be committed both at the beginningand 
ending ofthe foreſaid arkes (eſpecially of thoſearks 
that are conteined betweene the midſt of T aww; 
and Zeo, of Leo and Scorpio, of Scorpioand Aquarin,, 
of Aquarins and Taurus) the place of the Sun fonnd 
by ſuch obſeruation, may bce more or leſle then 
truth by three or foure minures,and both errors to, 
gether may amount to fix or eight mi;3. crrorinthe 
motion of the Sunne, whereof may follow two or 
three houres error in the time of the Suns abiding 
in one of thoſearkes. | 
 Outofthe former table I found (by the obſerua- 
_ tions ofthe two laſt yeeres eſpecially)tt;at the time 
of the Sunnes reuolution through the 7.-d:ackin 
our time, is 365 dates, 5 houres, and bot 4.5.min. 
Alſothetime of the Suns continuance i: i142 Nor- 
therly ſemicircle of theEcliptick, from the vegin- 
ning of Czries to the beginning of Zibra,to be 186 
daies, 18 houres, and about one halfe : and conle- 
quently in the Southerly ſemicircle from Zibrato 
Aries, 178 daies, 11 houres, 18 minutes : whereby 
the arkes of the Sunnes cccentrick. anſwerable to 
thoſe ſemicircles, appeared to be 184 degrees,5 mit. 
25 ſec.from A17ies to Libra, and 175 degrees, 54 Min. 
35 ſec.from Libra to Aries. 
Therefore becauſe the place of the Sunne being. 
at,or neere the xquinoGiiall points,is moſt certainly 
knowne (his meridian altitude and declination al 
J- tering 
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tering there moſt ſwiftly ) and conſequently the 
arkes of the eccentrick contained betwixt thoſe - 
points,are molt certainly found : it appeareth to be 
molt certainethat the eccentricitie of the Sunne at 
this time muſt needs be attheleaſt 3,569 ſuch parts: 
whereof the ſemidiameter ofthe eccentrick contai- _ 
neth x00,000, though rhe Sunnes apogxum were 
| butin the beginning of Caxcer : whereas if it be in 
9 degr. 22 min.of Caxcer (as Copernicus would haue 
4t) theeccentricitie cannot beleſſe then 3616 of the 
fame parts; aotwithſtandinghemaketh ittobelittle 
more then 3220 ſuch parts in this age. 

- But finding by the obleruations I tooke in the 
is 1596,that the Sunne is alſo in going from the 
-bezinning of A4resto the midſt of Tavrns 46 daies, 
and about three houres and foure minutes, and con- 
ſequently the arch of the Sunnes eccentrick, anſwe- 
rable to thattime andarch of the ecliptick 45 degr. 
27 min.56 ſec. I found hereby the Suns eccentrici- 
ticand place of iis apogzum,as followeth. 

LetIc Q Sbethe Suns ccceatrick: | 
The arkes thereof TEQ from the Deg. Mz.Ser... 
beginning of Aries to the beginning | 
of Libra wn —————4-5z-6 
QSI from the Sunnes entrance into 
Libra to his entrance into Arzes — I175- 54-34 . 
andÞI.L from the beginning of Aries 
tothe midſt of Tawrns ———————45-27- 56 
the halfe whereof is theangle IS L— 22 - 43 - 58... 
Alſo the angle IA L fromthe begin- 

ning of Arjcs to the 15 of Tawrus 

Thecomplement whereof to a femi- 


circlejs the angle LAS ———— ————135- 0-0 
1 | | which : 


"OS rh 
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—_—CC ee. erm. 


p ns 


_ ——_—; 


- 


H 
w_ 
Deg. M1.Stt. 


which added to theanpleT S A,makes 57-43-58 
the complement whercof to a ſemi- 


circle is theangle AIS —— 22 - 16-3 
the double wherof'is the arch ofthe ec- 
centrick S Q mmm 44 = 32 = 47 


which taken out of Q QSI- —__—— 7-54-34 
| there 
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>, Deg MiSters 

there remaineth the wed REO 131-22--30 
che ſubtenſe whereof ST .is —— 18,226,268 
' whereof the whole ſine conteineth—10, 000,000 
Andthis arch addedto] I, makeththe , 
whole arch SI L- — 7-50- -26 
the coplement hereof toa ſemicircle is— 3-9-34 
and the halfe.of this HT ANESTINIA the | 
arch LM mmmm_m—_———I 34-47 
the ſine whereof is theline O B- 275,678 
Mereouer,the halfe ofthearch'S1 L Ry - 25-13 
the ſinewhereof'is the line S AO——9,996299 

Nowin the triangle SIA, becauſe the ſides are 
proportionall to the {fines of the oppoſue angles: 
therefore as the line of. the angle S A [- 7,071,068, 


stotheſide ST————-- — ,226,268: 
fois thefine of the angle SIA-- — 3,789,268, 
tothefide $A ——————_ n_— 9,422,653: 


whichtake outof $A O,chereis is left AQ:22 9,044 
which hath the ſame-proportion to— 10,000,000 
that the right line O B=—————75,678 
hath to———— ———12,036,028 
which is the tahgent of theangle BA O-50-16- 42 
thediſtance of the Sunsapogzum from. 

themidſt of Taurus; that s,from: the be- 


inning of Cancer; w— —5:- 15 - 42 
which,to auoid ſerupuloſir tie, wud moke 5-17-0 

theſige whereof ——————— -7,692,137 
isto the whole fine ——————— . 10,009,000 
asthe right line OB——— ———275,678 


is0B A the Sunne eccentricitie— 


358,388, 


maaol BEchcradius of re YI 0,900,000 / 
Z Which 
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- Which way yetalſo be more cafily found by the 
Tetra ronlcall able,or table of Rootes and ſquares, 
for ang AOandOBrto be 2290, and 2757; their 
ſquares will be 5,244;100, and 7,601,049; which 
added together make 12,845,149,the ſquare roote 
or ſide whereof is 3584, the Sunnes eccentricitie, in 
fuch parts whereof the ſemidiameter of the eccen- 
trick Be conteineth 100,000,agrceing exactly with 
the Sunnes eccentricitie, found by Tycho Brahe Pri. 
gymnaſmat.page2 SS 
The ſame may alſo be further confirmed thus: 
We haue found the arch of the Sunnes eccentrick 
from the 007M of Aries to the beginning of 


Deg. MiStr, 
Libra, to be — Lake _ -5-26, 
the cxceſſe wherofaboue a ſemicircle ir—4 - 5- 16 
the halfe of this is the arch I K=—————z-2-4z, 


the ſine whereof IX (cquallto A D)is — 356, $92 
(whereof the ſemidiameter of the ECCeNn- 
Lick IS———o— ———— 10,000,000) 
which ſhould be the Suns eccentricitie,if his apo» 
gzum were inthe beginning of Cancer. Bur having 
found that theSuns apogzii is about 5 deg.17 min. 
of Cancer,therforeas the whole fi Ine—10,000, 000 
is tothe ſecant of 5 degr.17 min. 10,042,667 
fois ADiin therightangled triangle ADB 356,893 
ro A Btheeccentricitie of the Sun 358,414; 
which hath not-any-ſenſible difference from that 
we-found before. - 

But the placeof the Gennes apogzxum, Knnd by 
the foreſaid obſeruations , differeth from Ty:#0 


twentic minutes(if-we: addetohis placeof the apo- 
Week gXum 
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exum of the Sunne 7 minutes, for the motion.of 
the Sunnes apogzum in the tenne yeeres ſpace be- 
twixt his obſeruation and mine). All which diffe- 
rence notwithſtanding may ariſe by erring little 
more then halfe a quarter of, a minute in obſeruing 
the Suns height aboutthe midſt of Ta#ras. Which 
error although it be ſo ſmall that it may worthily be 
neglected, for whether of them ſocuer you follow, 
either his (apogzum ) or mine, for the making of 
the Ephemerides and tables enſuing, there cannot 
hereof ariſe any ſuch diſagreement as can by ſight 
be diſcerned : yet in that ſmall difference that is, 
(thoygh inſenſible)I ſhal not vawillingly yeeld vn- 
to him , conſidering with how great preparation, 
coſt, skill, diligence,and circumſpection euery way 
he went about this bufineſie: as all they that haue 
any iudgement and vſe of obſeruation will cafily 
erant. I ſay therefore not building only vpon his 
authoritic (though in this kinde it be greater then 
any others, yet knowne tothe world) that (follow- 
ing the ordinarie receiued hypotheſis of an eccen- 
trick,for ſaluing the Sunnes apparent inequalitic of 
motion)the Suns eccentricirie & place of his apo- 
gzi,ſer downe by Tycho,as before we haue ſhewed, 
arein thisour age very agreeable to truth, and with- 
outal ſuch error as can by ſenſe be diſcerned. Andas 
tory differencethat ſeemeth tobe betwixt vs, being 
loſmall and inſenſible; ſo farreought it to- be from 
breeding doubtfulnes in any, that it may rather 
make not a little for the confirmation of the truth 
both of his and my obſcruations; ſo as none ſhall 
need to make ſcruple ofthe SCang mee: 
2 [of (> 
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 litie of thoſe tables of the Suns declination, which 
for the Nauigators vſe ſhall outot theſe grounds be 


gatheredand diduced.. 


EP  Cuay.. XXL. 
' The middle motion of the Sunne, corretted out of the 
former obſernations. 


FONT HE eccentricitie rhercfore and a 
$69 gcumottheSun being thus knowne, 
MCP 1} togetherwith his true place ( which 
<PAlaY% by ſocxat obferuation as we could 
Sx inthe yeere 1597, the 11 of Marchat 
noone, we found to be o degr.57 min.g8 {cc.of 4- 
ries:)his middle motionfrom thebeginningof 
_ ries wasalfocaſily foundafter this manner: 

Let 4 bethe place of the Sunnein his eccentrick, 
bthe Suns true place in the Zydiack, 

Be aline drawne fromthe center of the cccen- 
trick to the center of the Sunne. 

Ad alinedrawnefrothe center of thececliptick 
parallel tro Bu, fhewing the middle place ofthe Sun 
in the Zodiack.. ' © © Fc 

_ AB, aline drawne frothe centerof the ecliptick, 
by the centerofthe Sunneto:the Zodiack,ſhewing 
the rrue placeoftheSunne. 

ThereforetheangleB A'Dbeing 5 degr. 37 min: 
and conſequently theangle B A T'95 deer. 37 mile 
beaauſe DAT isaright angle: theangle a A'l;found 
by obſeruationtobe o-deprees;57min.48ſcconds, 
being fubrrafted fromithe angieBAT, there ſhalltc- 
maine the angle B/A « inthe triangle BA « 94 degt- 

| NE 9es < 39.Mi0- 
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- þ b 
«7 745 
' 


r The Suns middle motion correfted. 345 


as 


a _ — <ARo-—- ooo ot: F OUR 


_— 5 od nc 7 NA a 7 


hy. 


PP 


39 min, 12 ſec. and two fides alſo of the ſame tri- 
angle being giuen,aB roo, 000 parts,and B A 3584 
the ſame parts, therefore by the doGtine of tri- 
ngles,the angle Ba A cquall to 4A 4 (becauſe Bs, 
nd AD are parallels) ſhall likewiſe be foundto be 
degrees, 2 min.52 ſec, (the proſthaphzreſis or #- 
Z3 quation 


24.6 T he Sun: middle mition correfted 
uation ofthe Sunne at that time, which ſubtraQegd 
rom E'6thetrue motion of the Sun,that is,57 min, 

. 58ſec. (adding thereto an whole circle)there ſhall 
remaine the middle mation of the Sunne from the 
beginning of v,EFGHa, $5 degr.54 min.$6 ſec, 
According to Tycho his tables Progymnaſmat. party, 
paz. 59+ (if wee account the difference of longitude 
betweene Londonand Yranbure to be alvout 11,dep, 

15 min.as by our beſt Sea-charts it ſcemeth it hook 

be) it is then 358 degr.55 min. gs ſec. differing from 
the formeronly 49 ſec. Which difference may ariſe 
almoſt of one third partof a minute error in obſer- 
ving the meridian altitude of the Sun : Notwith- 
 Ntanding the account of the Prutenick tables mz- 
keth it to be 358 degrees, 35 min. 15 {cc. differing 
from both the former about 2o minutes, 

Thus having found,that neither in the placeof 
the Sunnes apogxum, nor in his eccentricitic ot 
middle motion, there is any ſenſible difference be- 
twixt the accounts arifing our of Tycho Brahe his 
obſeruations and mine owne;TI haue therefore here 
ſet downe the tables of the Sunnes middle motions 
altogether agrecable to thoſe of his , Progymnaſmat, 
part.1.þag.57.58.59.allowing only to his Epochaes 
ſo much more as is anſwerable to the difference of 
longitude between the place ofhis obſeruation and 
mine,that is,torhe Epochaes of the Sunnes middle 
motion of longitude, r min. 52-{ec.anſwering t045 
min.of an houre almoſt, or 11 degr. and 4, thatis,f0 
much as the citie of Zondoy. ſeemeth ta bee more 
Weſterly then Yranibare. — 


EPO: 


A table of the Suns middle motions. 
EPOCHAES OF THE HIDDLE MOTIONS OF THE 5V71s 


CCI 


Apoganm. 


Longitude. i% 


—— 
leares|Si.P 


. Mt. Se,1St.P; Ah, Se 


1500 
1520 


4 24 4519 


4 39 45 


20 10 52 
2020 6} 


(1540 
1560] 


4 74.43 


? IEF Ab. - 


2038 35 


20 29 20 


1580 
1600 


3 24 45 
3 39 45 


20 47 49 
2057 4 


Yeares 
I625 


1627 
1628 


11629 


1630] 


Apegantn, | 
Sr, P, Aft. Se. 


3 ; 55830 
1626j3 559 15). 


Lox oxgo vitnde, 


Sig. P, AMiSe. 


2053 50 
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Cuar, XXII. 
A new T heorick of the Sunne for the making of the 
table of the Sunnes Profthaphereſes following. 


xz Vt for the making of the table of the 
2&2) Suns Profthaphzreſes, becauſe ir may 
2A 3% begatherednotonly out of the obſer. 
DEX vations of Mars, that both my lelfe, 
ether with that honourable and learned Knight 
Sir Chriſtopher Heyden, haue taken for many yeeres; 
butalſo by the obſeruations of that famous Tycho 
(zappeareth in the appendix annexed to his Pro- 
' qmnaſmata,paz.821) that the Sunnes eccentricitic 
hould be but halfſo much,as out of the former Hy- 
wtheſis we haue found, the place ofhis Apogzum 
notwithſtanding and greateſt Proſthaphzreſis re- 
mining as before : We haue therefore in ſtead of 
teformer Hypotheſis ofan Eccentrick deuiſed an- 
- other Theorick for the Sunne,of an Homocentrick 
vita double Epicicle anſwerable tothoſe obſerua- 
tons after this manner : LetB CD bee anhomo- _ 
centricall circle equall to the Eccentrick aforeſaid, 
(whoſe ſemidiameter A B admit to bee 100, 000 - 
parts)in the circumference whereof raking the cen- 
trB,deſcribe the greater Epicicle E G,whoſe ſemi- 
dameterE B let be 2688 of the ſame parts, that is, 
liree quarters ofthe foreſaid eccentricitic 3584.Al- 
bypon the centerE, taken in the greater Epicicle, 
&ſcribe the little Fpicicle F H,andlet the radius or 
[midiameter thereof E H be 896 ſuch parts, that is, 
mequarter of the former eccentricitie of the Ec- 
ntrick, Let all theſe circles be moued about their 
-  OWNe ... 
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owWne.centers equally ; the homocentrick carrying 
about-the center of the greater Epicycle from the 
Wett Eaſtwards in the time that the Sunne retut- 
neth againe to his Apogzum., the greatepEpicycie : 

nouing | + 
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moving about from Eaſt Weſtward in the ſame 
timealſo,and the leſſer Epicycle carrying about the 
center of the Sunne contrariwiſe from Weſt Eaſt- 

- wards in half thattimes 
Moreouer, let them bee moued with this condi- 
tion, that whenſoever the center of the great Epi- 
cycle B, commeth tothe place of the Sunnes Apo- 
exum,the center of the little Epicycle ſhal beinthe 
Apogrum of the greater, and the Sunnein F nexr 
toB the great Epicycles center, and conſequently 
BE and F(thatis,the centers of both the Epicycles 
-andof the Sunne) comming all together into the 
ſane rightline of y Suns Apogzxum A GBFEH. 
' Hereot it will follow-that the diameter of the grea- 
' terEpicycle ſhall alwaies be parallel to the line of 
| ' theSunnes ApogxumB AD, and whiles the cen- 
tcrof the greater Epicycle from BroT, and the cen- 
ter of the leſſer Epicycle from O to E moueth halt 
aquadrant, the centcr of the Sunne from R to[, 
ſhall mone an whole quadrant. Alſo the greater E- 
picycle hauing moved a whole quadrant from B to | 
Cand thelefler likewiſe a whole quadrant from P 
toE, the Sun ſhall moue an whole ſemicirclefrom 
FtoM. Therforc by this compound motion of the 
 Homocentrick and both Epicycles, the Sunne ſhall 
keme to deſcribe as it were an eccentricall circle 
FLMN O according to y eccentricitie A\S,which 
Sbur halfe ſo much as before,and yetthe greateſt. 
Proſthaphzrefis M A C,ſhall bethe ſamealmoſt as. 
before,according to the Hypotheſis of a ſimple cc- 
-Centrick, whoſe eccentricitiewere A T, 
| According to this Hypotheſis was made the table 
ef Proſthaphzreſes here following,to cuery degree 
+ ofthe Suns Anomalie,andthat afterthis manner: 
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Themaking  Admitthe angleB A Tof theSunnes middleme. 


of the table of 
the Sunnes 


tion from his Apogeum be zo degrees : hereby are 


Protthaphz- giucn theangles OLE likewiſe 3o degrees,and REL, 
reſcs, 


60 degrees, Moreouer,in the little triangle EIL,the 
ewo ſides including this angle,being alſo giuen,that 
isIE 2688, and E L 896, ſuch parts whereof IA 
conteineth 100,000:therforeas the ſumme of theſe 


fides 3584 is to their difference 1792,that is,as 2isto | 


1,ſo is 17,320,508 the tangent of half the ſumme of | 
the two oppoſite angles ELI and LIE(thart is 6ode. 
orees)to 8,660,254, the tangent of 40 degr.53 min, 
36 ſec. that is, halfe the difference of thoſe oppoſite 
angles, which ſubdued from halte the ſummeo 
degrees,there remaineth the angle EIL 19.degres, 
6 minutes,24 ſeconds. Moreouer,as 3,273,278,the 
ſineoftheangle LIE 19 deg.6 min.24 ſec. istoEL If 
896: 1o is 8,660,254, the {ine of the angle IEL IF 
60 degrees tothe fide LI 2370. New then in the 
greater triangle AIL two fides being giuen Al 
100,000,and[IL 2370,together with the angle LIA 


130degr.53 min. 36 ſec. (becaule it is the comple- 
' mentoftheangle OIL toaſemicircle,which angle 


being compounded of the angles O IE, 3odegr. 
andElI L 19degr. 6 min. 24 ſec.is 49 deg. 6 min.24 


| ſeconds) as the ſumme of thoſe fides 102, 370isto 


their difference 97,630, ſo is 45,685 (the tangent of 


-24 deg. 33 min.12 ſec.thar is, the half of 49 degrees, 
'6 min.24 ſec.which is the ſumme of the anglesatA 


and L)to 43,570,the tangent of half the difference 
of thoſe angles 23 deg-32 min. 24 ſec. which being 
take out of halftheſumme of them 24 deg. 33 min. 
12 ſec.there remaineth x degr.o min.3 8 ſec.the Suns. 
Proſthaphezreſis, when his motion of Anomalic of 
middle diftance from his Apogaumis zo —_—_— 
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Thins wemay findethe Sunnes Prafffdpharcſes: ; 
foreucry degree of his INS ſo make: this. 
. able Wet 


AT able of the 


—_— 


mem 


© Sabt. | Dif. d. 


Deg. Mi.Se. | 


Www an 


© <——_—_— 


000j/000jo00; 
wv v0 


CE HEM 


-m|oA+S|v Ocvwapuv 


_ 


| 
000 
2 1 | 


FT) 
Q 


t 

A 

_ 
OD 
w 0 0 


Mw DH 


| © 33 22| 
O 35 24 
O 37 25 


| © 39 26, 


» | 


{ 
«Rec aſra my I 0D 


"© 26:0 27 
O 5210 2 


1 Subtr, Di.ad, 2 Sabtr. 
Deg. Mi. Se.| Me.Se.| De. Mi. Se. 
| 1 0 38| [145 41 
7] 1 2 28|1 50[1 46 46 
6| I I 47 48] 
{ W. 8/1 48 49 
6| I I 49 48 
7) 1 I 50 45) 
6|_I 1 5I 40jo 
wn I ©3223 
6| .- I 53 24 
$|_I (I 54 II 
5; T I 54 59 
5| 1 I 55 44 
4| 1 I 56 27 
4) 1 'I 
3] 1 I 57 46 
8 I 58 22 
2 2k 1 58 57 
8-23] £ I 59 29 
=. I 59 59 
r; 1 2 
o| I 2 
: y / Ke 
1 35 58$[1 21[2 
T- 37 1711. 19/231 -56 
1 38 34.7- 37} 2--2.72 
I 39 50. I 16 2 27 
I 41. 4 1 14/2 2 39, 
4 1 42 16 1 12: 5x 
I 43 26| 1 10/2 2 58 
TT 3323-3 
10 eAdd.|Dif S.|g Add. 


Om unnes Proihiphereſes 
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: HAPs X X11. : 
The making of the Ephemerides of the Sunne by 
following. 


ducedaddetogetherthe Suns middle motions of 

-longitude in yeeres, moneths,daies,haures,and mi 
Nuces: ont of the ſumme ſubtraQ the place of the 
Sunnes apogzum ; the remainder ſhall bethe Suns 
motion of Anomalie, or his diſtance from hisaps 
gezum. 

Now if this Anomalie beleſſe thena ſemicircle, 
 Tooketheſigne thereof in the head of the tabled 
the Sunnes proſthaphzreſes, andthe degree in the 
firſt columnetowards the lete hand deſcendingnd 
proceedintheſameline towards the right hand, tll 
you.come vndertheforcſaidſigne of the Suns Ane- 
malie, for there ſhall you haue the Sunnesproſtis- 
-phaerelis for thattime;,remembring this withal, that 
af therebe any minutes adhering to thoſe degrees 
Anomalie, thatprofthaphzreſis muſt becorteded 
bythe part of the adiacent difference proportionll 
tothoſe minutes, adding or ſubtrafting the lame 
| hereto: according as you ate directed in the head 
_ ofthecolumne,wherein thatdifferenceis on 


S—_— FTF.2 n—_ cm ry Ew LI 


7 —_— 
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But if the Suns Anomalie be more then a ſemi- 
circle, you muſt finde the fignes thereofin the foote. 
of the table, and the degrees in the laft columne 
nextthe right hand aſcending, and in the common 
meeting of the line wherein you finde this degree, 
andofthe columne of the ſaid ſigne of the Sunnes 
Anomalic, you ſhall finde the Sunnes Proſthaph#- 


-rcſis,as before ; which'if there be any minutcs ad- 
-herentto the Sunnes Anomalie, muſt be correted 


by the part proportionall of the difference adioy- 
ning,as before ; adding or ſubrraQing the ſame, ac- 


cording as you finde your direQtion in the foote of 
thecolumne conteining that difference. 


 Asfor example : Suppoſe you would know the 


uns true place the 6 of May at noone (that is,the 
:gof May complete according to Aſtronomicall ac- 
count) in the yeere 1608, which'time reduced to 

<qualitie by the foreſaid table,ſhall be the 4 of May 
complete 23 houres,q48 minutes: for the Sun being 
atthattime about the 26 degree of Tawras,that table 


ſheweth you that 12 minutes are to be ſubtracted 
from the apparent time to make it equall. Forthis 
tmetherefore letthe middle motions of the Sunne 
begathered together in this manner ; 


: S:.1D.1a4.|Se:] 
gr yere of Chriſt1607 z 
The complete, —— 9g [20/15/56 
;heSuns Foure Cake of the ” 
leape yeare,— 3 [29|15|48; 
Foure daies, ———| | 3156[33| 
23 houres,. -—=—| | 156]40 
[4s minutes. — — | | 1158 
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Theſumme of all theſe is the Suns[S4.| 
middle motion of longitude forthe| |||” 
timeaforeſaid ———————] 12 
The place of the Suns Apogzum for| |. 
the yeareof Chriſt 1607 coplete,is—-| 3]: 5145] © 
The motion thereof in the moneths,| 
daies,houres,8&c.remaining,i-——| | ; | [15 
which put,together, makethe.place| _ |- | 
of the Suns Apogzum forthe. time]. 
aforclaid ———— 3 45 
This being ſubducted out of ySuns| 
middle. motion, ——— — | 124126155] 
there ſhall remaine the. Suns motion| Ry 
of Anomalie—————-.—-{10|18|41/49} 
The Proſthaphzreſis anſwerable to! | 
10 ſignes, 18 degr. you ſhall findein [IS 
thetableof Proſthaphereſes _— 1121/19] 
with 5 differenceanſwering thereto}. | | 1136 
the part proportionall. whereof an-}. |. |. | 
ſwering to 41 min. 40 ſeconds, you|- ; 
ſhall finde to be ITS nn nun mmm nn $6 1 3 
which ſubtracted ont of the Proſtha- a 


middle motion of longitude for the - | IF Þ 
time aforeſaid c—_—— 1124{26|25 


oO MMlueMMUONOONON | _WIJF OCLC CR <a-acaca 


- $:.1D.[a7.[Se.| 
ſragmmue Chriſt1608 | | : 

TIED complete, ——— 921] © 
| Xe — m_ September of the c6-| | " 
; , | -: MON yere,coplete— 8 29 4:54] 

tion of 10n- | p;ue & twenty daies—| [24/38 
itude for | y dales—" 124/38/28/ 
Gy Twenty threc houres--| . | |56|4o| 
. I Thirty ſix minutes — | 1129 
The ſummeof theſe is the Sunnes| - | ol 
middle motionof longitude forthat | | | 
UConn m—mcmamnm——| "Tr5/42/14 
From whence ſubtract the place of | 
theSunnes Apogzum,—————, 3| 5]46|18 
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Admit alſo -I-would'know the true place ofthe 
Sunnethe 27 of October 1609 atnoone,as we com. 
monly account, (that is)for the 6 of Otobercom- 


pleceby the foreſfaid account Aſtronomicall,which 
reduced to the equall time, will make 25 daies, 23 


| houres, 36 min. The Suns middle :motions there- 


fore, together with the reſtof the-account;tor fin- 
ding the Sunnes true place for that time, may bee 
:hortly gathered after this manner : 


J 
there-remaineth y Suns Anomalie— 4| 9155156 
whereby is found the Suns Proſtha-| 4 | | 


and by ſubtration hereof, his'true] | | | - | 
longitude, NOSE 71T"T] 


zpreeing likewiſe tuftly with the Ephemerides fol- 
lowing;after which manneralſothey may bewhol- 

made. Notwithſtanding it is ſufficient to make 
ome conuenient part of them in this manner, and 
(for ſparing.timeand labour) to ſupplie the reſt by 
Aa 3 \CONUE- 


260 LEquarionof naturall daies, 
conuenient parts proportionall, whereofthere may 
ſometimes ariſe ſome {mall difference of a few ſe. 


conds, which may worthily be negleced, ſeeing 
they can breedno ſenſible error in this buſineſle, 


Cuay. XXIIIT. 
How to reduce the apparent time to the equall time ans 
ſmwering thereto. F217 


2 22294 Otwithſtanding the greateſt diffe. 
Is Ag rence betweene the apparent and 
4A, N 3} equalltimebe fo ſmall, that by neg- 
Fla $ lc thereof there.can ſcarle at any: 
CERES timeariſe thereof ſo muchas onemt-. 
nute error inthe place of the Sun; and conſequent- 
ly not ſo much as halfa minuteerror in his decline 
tion : yet becauſe the rules and grounds of Art. 
ought ſo muctras may beto. be free from all er;or 1 
haue therefore thought it better here to ſer downe 
the foreſaid table of xquation of naturall daics, ra- 
ther then to leaue theReader to ſeeke any further 
for ſo ſmall a matter, if any perhaps ſhall be defirous. 
to exerciſe himſelfe in calculating the Sunnestme- 
place, according to the manner hcere before {et 
downe,ecither for the examining of the Suns Ephe- 
merides here following, or any other , or for mi- 
king ſome other like totheſe, when the dareof them 
ſhall be expired ; whereio,if perhaps you find ſome 
little difference of a few ſeconds from your calcula- 
tion,you need nottherewith to be any thing trou- 
bled, ſeeing it cannot produce any ſenſible error, 
neither in the Suns .declination,nor yct in his _ 

ls 


T Aquationof naturall daies, 361 


I A T able of the equation of naturall daies. | 
d- Et ERIE | 
_[vſz{=jSjaſnſ=zſmnſÞ[» [wx] 
71511551518 1515 [STSTAjA 
[De|M.| Mi. | Mi. MM|Mi. Mr. | Mi. VM. | Mi. | 24.| a, 
| [Ho [5 [2 (6 [21s [15927 lax [715 157 
4/1'| 95111 16 [2] 7 [17 24-130 6 [6 [7 | 
6x [zo [It [5121 7 118 124 Io) 5 (6 7 
$2 [10 [11 |5 [2] 8 [18 [2419 | 4 [6:{6:| 
| 10/3 jII [11 js [2| 9 [I9 [24 [I8 | 34/7 [6 
4 122;3 It [10 {4 {2| 9 120. 24 [17 | 247 [6 
t I14/4-j11 jIO [4 | 3][O [20 [24 [I6 2 7.5" 
16/5 [11 j1o [35/3|[I0 [2IT [24 jI5 | 1 [8 |5 
8's [x14] o [3 [31rreler [24 (14 fo 8 14 
120/16 [I2 | 9 2 2 T2 22 23 213 :[a7 $ 4 | 
2216 [12 | 85/3 |[4j13 [22 [23 [125] 2 |8 ]3 
[2g7 12 | 8 [25 4[13523 [23 [115 3 18 [25 
26/7312 | $ 52 |'5 [14 23 22 [10:| 3 $ [2 
288 [12 | 7 [2 | 5{[15 [23 [22 | 95] 4 [8 [| 
208:112 | 7 j2 | 6116 [24 [21 3 5 [75105 


This table muſt be thus vſed : With the ſigneand 
degree of the Suns true place take out in the com- 
mon meeting the minutes of time, which accor- 
ding tothe letters A,S,inthehead of thetable,muſt 
de added to or ſubtracted from the apparent time 
tomake it equall : remembringto doe contrariwiſe 
if the equall time muſt bee changed into the ap- 
parent. | 
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 "-Cnar XXV+:: 
| A tableof equationsof the Suns Ephemerides, 


Ris | January Febr. March. Aprall. May. | Tune, 
Day. | Mi, Se. Mi. Se.\ 21i. Se.| Ai. Se.| Mi. Se. Min.Se. 
EIN FL vY. 1 Oe 
3 | I 55j I 5h I 491 I 471 1 46 I' 45 
6 | 1 52] 1 50] 1 49 h | 
9 


[<) 
=p. 
_ 

[i] 
5 

po 
I 


_1 52|_1_ 50|_1 49|_1 47|_1.45| 1 4 

I2.| I. 52] I $I} I 4S| I 46\ 1 46|' 1 44 
I5 |-1 52] 1-50| 1 49| I 47] 145| 145 
18. I 52| 1.50| 1 48 I 45 4 45 


— 


24 | 1 52] 1 50] I 48 
27 | I $I] 1 $O[-1-47 
[2 $3] © I 48| 1 46| 


I 
21 | 1 51] 1 50[ 1.48] 1 
I 
I 


ons PRs. =} 

ro 

\y_ YAH 

pan hn hen 
_ 


[/S; 
= 


3x þ - 1009. Anguit Sept. | Ottob. \Nouem.| Deceps| 
{ Day. AT Se.| Mi. Se.l 241. Se.| Ms. Se.| 115. Se. Min.Se, 

3| 1.45! 1 45] 1 48] 1 49] I 51} 1 52 
1 6| 145] 1.46|:1 48] 1 5of 1 52] 1 52 
9 |1.45| 146 148/150 15215 
"0-1-1 -45" 1-96] 1720-2 500-1521 7-53 
| 15 | I 45] 1 47 I 49] 1 5O| I 52| 1 521 
18 | 1.45| 1 471 48| 1.51 1 52|1 
21 | 1-45] 1 471 1 49] 1 50l-1- 52] 1.52 
24 | 1 46| 1 47] 1 49| 1 51] 1:52] 1:53] 
27 | 1.46|147| 1 49 151| 152 1.58 
(301 1 45-147] 1.49] 1 52]:1 53} 1.57] 


By meanes of this table,and theſe Ephemerides, 
the true place of the $21 may moſt cafi ly be found, 
for many yceares, Either paſt, or to come ; as ſhall 
hereafterbe ſhewed in the next Chapter. 
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Jeare. Yo 'F © E-, 
Dar: | Deg. Me.Se, Deg. Ar.Se. Deg. Atr.Se. 
1] ſ20 47 21; j22 17 51j j21 23 9|. 
921 [21 48 38] 23 18-28] 122 22 49 
$59,” [22 49 32 24 Ig 3| 123 22 27 
4 | 123 53 6; |25 19 37] [24 22 2 
i 5] [24 52 18] [26 20 8| [25 21 36} 
6] 125 53.39 ]27 20:39] |26 21 .7] 
7 | [26 523 40j 128 21 7 l27 20 37 
8'| [27 55 49| [29 21 34| |28 20 | 
[9 | [28 56 57] | 2I 59] [129 19 28 
0+} 339 58 5|-. --1. 2222] 18 FL 
II ve 59-11 2 22 43 I 18-12; 
22] 2 0 16} | 3 2436-2] Fang 
ny j3 Tt-21 | 4 23 19] 1:3 16-47 
I4 4 2 25 5 23 35 | 4 IO. 2 
:t5-] j_5_ 3 27] | 6 23 49] |_5_ 15 I4 
16] | 6 4-28 7 24 -Of | 6 I4 24 
17 7 - 5-29] | $ 24 16 7 13 23 
118 | |-8 6 28] | 9 24 18] |_3. 12 37 
'19.] ['9 7:26| jo 24 23] |-9 11 40 
20'] flo 8 22! jII 24 27] [Io 1o 41 
-21 | jII 9 I8; 12 24 29| {11 9 40 
22 | {12 10 11] |13 24 28| [12 8 37] 
23 [12 II 4} jI4 24-25; 113 7 32 
24] [14 11 55] j15 2421] [14 6 25 
25 | I15 12 45} 116 24 14] j15 5 15 
ef jio-19"- 357 127 34%. If ]* 48 
27 | [17 14 20|. {I8 23..54{. jI7 2 Jr 
[28 | fi8 15. 5| |19 23 41) [18 134] 
[29 {19 I5. 49] [20 23 26 [19 O I5 
RF 140 18 227} F< *1 T9 $8-34 
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[31 | jar t9'12} 1 | 120 57 32] 
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'# 25 38 40 al 6: 28] 126 6 4 
5 | 639 51 29655 [a7 en 
2 Ih 04560 M--LX 4A IT 29- 5. 4 
8] [28 42 7 43 
8 | |2 _I 7 40. _ 
10 I 45 28 3 8 43 Z: 3 0 
n\ſ2% 3; |4 $59) [3 2.35 
12. 13 47 3Þ - 9 13] 4 4+ _ 53 
Lok 5 49 41 +351 :|6 © S. 
El | = | R128 
I6 9: 08 58 18 
17 3 Io '9 ZI 7 
181 | 3 523 39|- * 54) | 8 57 2 
20 4 .|IO 54 32 13 9 56 20 
hd 122 3 1 OS. -BÞ 1 I. 
— 40 117 £3 I5 49 49 
| I5 5o 49] $ 9 24 8 35 
26G | I6 59 3 6 9 12  . 6 
bv 18 o 22 aq 17 47 2 
27 « E- 6; :12O0 -& 5 [18 46 » of 
pe jo. | | jI9 44 41 
— : 3. 
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I4 10 39 
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=T 118 56 9| [18 33 14| 78 32/ 48 
.2:| jI9 53 17] 119-30-52} j[I9 31 21 

| 31] [20 50.24] 120 28 31} [20 29/56]. 
4 | -1T 47. 331- 121 26 12] [a7 28 32 
\'F 22 44:42} [122 23 54\- [22 27 12 

461 (23 41 $I} 123 21 37t 23 25. 54} 
7 (24 39 2| j24 19 23| |24 24 38| 
8] 125 36 13]. 125 17 10] [25 23:23 

.:9 | [26 33 24] |26 14 58| j26 22 11] 
[10] 27 30. 36| [2 12 48; 27 21 I| 
1.1L 28 27 49]. [28 10:40] [28 19 53]. 
[12-| [29 25 3| [29 8 33] 129 18 48] 
13 fL:22-18|. jnþ 6:29} | = 17-48 

14] | I 19 33] | I 4 25]. | 1 16 43]. 
Is 2 16 49 3 - 2 2 _2 I5 44]. 
46] 1} 3 14: 7] j 3 © 24] | 3"14 47] 
17 | |'4 11 25] | 3 58 27] | 4 1352] 
18. | 5 8 44] |_4 56 31] | 5 13- © 
wo 16 6: 5 | 5 54 37] | 6 12:10 
20.]-|7 3 26| | 6 52 45] | 7 11 22] 
| | 8 049). |7 5055] | 81036 
22 | | 8 58. 12 | 3 49 6 9 9 53| 
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22 20 IT; 123 49 41 |2T 53: 53 
23 21 25] [24 50 15] [22 53 32 
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1 | 29:34] | 1 53 27] [29 JO Fl 
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1 56 4 Ir 50 17}. 125 24 Q 
2 54 17 I 47 43 - T 2L1.3þ 
3 52 28} |} 2 45 7 2 18 & 
+ 58:32 [|-3 4 3H: |.3 1584 
5 48 454 | 4 39 53] | 4 12.16 
6 46 50] | 5 37 I5| | 5 920 
7 44 54 1_6.34 35] 1.6_6 24 
8 42 56) | 7 31 55] | 7 3:28 
| 9 40 56 8 28 14 8 0-32 
Io 38 54| | 9 26 31| | 8 57:36 
II 36 51| IO 23 48| | 9 54.40 
I2 34 46| [II 2I 4| [10 51 44| 
T3 32 39| {12 18 18| [11 48-49 
I4 30 31 [3 I5 33] jI2 45 53] 
5 2S-2F .58 
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Le 2g "Ho "9 - nm 
Da.) |Deg.Mi.Se.| | Deg. Mi.Se | | Deg. 171.Se.l 
- 1] |18 28 28| j18 5 19] {18 4 25 
I-:2.] [19 25 35] j19 2:56] jI9s 2 58 
3. 20 22:43 20. 0:34 Lot I 32 
4 121 I9..51} 120 58 I4 1 oO 8 
5 | 122 17 © j21 55.55] j|2T 58-46 
6 | [23 14 9| [22 53 38| [22 57 26| 
7 24 I1 19], 123 5I 235 j23 56 .9 
8] j|25 8 29] 124 49 9| 124 54+ $53} 
-9 |] [26 5 41| |25 46: 56| [25 53 4% 
10 | [27 2 53j {26 44:46: 1526 52 30} 
11 | [a8 o 5] [a7 42-37] 127 51 20| 
12 | [28 57 19| -[28 40 29] j28 50 I4| 
13 29 54 33 29 38 24 129 49 10} 
14 | | 51-48] '|2 36 20] |= 48 Bo 
15j| | 149 4| | 13418] |147 7 
[16] |2 45 21} 42 32 17] | 2 45 9] 
17] | 3 43 39 3 30 I9 3 45 13] 
118 | | 4 40 57] |_4 28.22] | 4 44 24 
T9] [53817] | 5 26 27] | 5 43 29} 
20 | | & 35 3%) | © 24-34 1 0, 849 
ar| [7 33 © | 7 22 43] | 7 41-33 
- 22 8 30 23! | 8 20 53; | $ 41 9 
laz] | 9 27 47 {919 6| | 9 40 26 
'24 | jio 25 12] |1o 17 20] [lo 39 46 
[25 | I11 22 38! |11 15 36} 11 39 7 
2s | [42 20 6| |12 13 54] [12 38 31) 
27 13 17 35| |13 T2 14| [13 37 57 
| [14 15 5) 114 10 36! 114 37 25} 
ſ'29 | |i5 12 37] |15 '9 of [15 36 56 
I6 10 9| [16 7.26] |I6 36 29 
ar '7 44 17 got tt 
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117 36: 4 


j19 35 21 
20 35 2| 


123 34 17 
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IS 35 41 


21 34 45 
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33 39 
33 54 
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18 40 
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21 42 
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23 43 30 


24 44 
25 45 
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28 47 44 
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I9 9-13 
20 19 26 
21 11 41 
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[Four | | lanuary, | | February. March. | 
_ 1} ET | 
Day. Deg. Mi.Se. Deg. Mi.Se. | ER 
1 j (20 49 14; |22 19 42| [21 24 58 
2 21 50 30| 123 20 Ig9| [22 24 ZE 
3] j22 5t 45] [24 29 54] [23 24 16 
4 | [23 52 58| |25 21.28| 124 23 52 
'5 | [24 54 11| 125 2I 59| |25 23 25 
6 | |25 55 22] j27 22.29] |26 22 56} 
.7 | [26 56 32| |28 22 .58|. 127 22 26 
$ | |27 57 41| |29 23 24| |28 21 53 
o| j28 58 49] [x 23 49 j29 21 17 
10| (29 59 57 I 24 12| | v 20 40 
IN Fuck: 2 2 24 33 1 20-1 
12. 2 2 $8 3 24 53 2 19 I9 
13 3 3 13| | 4 25 10 | 3 18 36 
14 4. 4.1 | 5 2X 233] | # AD 
"ne (55-12. {6 25.30 3222 
16 6 6 20] | 7 25 51| | 6 16 13 
17 y 2 In $:26 0! -þ 7 18-20 
18] {8 8 20] | 9 26 8] . 8-14 25 
I9| j 9 9 17] [10 26 I4 9 13 28S 
20 | [Io 10 14] | |11 26 17] |10 12 29, 
21 | |I1 11 9] |12 26 19] [11 11 28 
22 | (12 12 3] I3 28 18| [12 10 25 
23 | '13:12 56! jI4 26 I5| '13 9 20f 
24 | [14 13 47] [15 26 11 114 8-13 
Sc -1- 115 14 26] [106 20-4 1319 7: 3 
26 j ,I6 I5 24] j17 25 551 116 5 5I, 
27 | [17 16 11 I8 25 44| j17 4 37 
| 28 18 16 57] |19 25. 31] |1S 3 21 
29.{ [I9 17 41| {20 25 I6| {[I9 2 2 
30 | j20 1823 2 ( 20 0 42 
E117 1931 | _ | 120 59 19] 
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oe. A118 + LLCY 
Deg. Mi.Se. Deg.Mi.Se. |Deg. MiSe.| 
21 57 55]. [24 049] 120 39 8 
22 56 28| |21 58 29| |21 36 16| 
23 55. o| |22 56 7.122 33 23] 
24 53 29} |23 53 43] |23 30 30 
25 51 57] [24 51 19] 124 27 37] 
26 50 22] [25 48 53] 125 24 23] 
27 48 45] 126 46 25 26 21 49] 
28 47- 5| [27 43 56| 127 1854 
29 45 24 28 41 26| [28 16 0 
"& 43 4H) \29 38 554] 129 13 4 
141 57] | 2x 36 22] | 10 10 
2.49.20 [11.23 4) | 19 
i 3 30d 22 2 21 12] | 2 4 18) 
42 36 32] | 328 36| | 3 12 
5 34 49] |_4 25 59] |_3 599 

6 32 46j | 5 23 211 | 4 553 
| 7 30 50 | 6 20-42} | 5 52 3f 
8 28 52] | 7 18_ I| | 6-49 3 
"9 26 53] | 8 14 20, | 7 464 
l10 24 52] | 9 12 38| | 8 434 
[11 22 49| [10 . 9:55] 9-40 50 
12 20 44j {IE 7 11, [10 3754 
[13 18 38] [12 4 26| [I 3459 
14 16-30|- [13 1 40| |12 32-3 
15 14 20] j13: 58 54; 113 29 $ 
I6..12: 9| [4 50 - of 114 26 4 
18 7 42\: [16:50-29, [16 2025 
ji9. 5 25| 117-47 49|. [17 17/3 
: 3.8 13: 44 50| - 1814 © 
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[Foxrtb| | a of +7: | CAmgntt. "1 "September. |. 
jrare.). S G3. 1-1 &-- n---- 
Dg. | 124: .Mi.Se. | Dee. Mi, Se, C- Deg. Mi.Se. 
Ty i. Ho It 4 45 - 18 48 58 ” 18-48 46} 
2:| j20 8 52 [19 46-36|- [19 47 20] 
37] 21 6 0O| [20 44 I5| [20 45 56| 
44 [22 3 9] 21 41 56| |21 44 33| 
.5 | 123 © 18] . [22 39 39| 122 43 13} 
6 | [23 57 28] |23 37 23] j23 41 55 
'7.| [24 54 38] |24 35 8| [24 40 39] 
[8] |25 51 49] |25 32 56| |25 39 25\ 
|_9| 26 49 I| |26 30 45] j26 38 14 
'10 | 127 46 13! [27 28 35] [27 37 5 
11 128 43 26| |28 26 27| |28 35 58 
12; [29 40 40! I29 24 21} 29 34-53] 
13| | 37 55| [mm 22 17] |= 33 50] 
14: I 35 11 1 20 14] | I 32 49 
15 | 2 32 27 |_2.18 14 2 31 5I} 
16 | | 3 29 45] | 3.16 15] | 3 39 54] 
7 1497 4.144 Te 
18 | | 5 24 23j |_5 12 22] |. 5.29 8 
I9 6 21 44]. | & 10 28 6 28 19] 
20| [719 5] |7 $371 | 7 27 32 
2r1| | 816 28þ | 8 6 47- | 326 47 
22 9 13 52|: | 9: 4 59 | 2 26- 4 
23-j 10 I1 17] i1o 3 13] jIO 25 23 
24 :|- [11 3 43} [IF 228 II 24 44 
25| |12 6 1o| j11 59 46| 112-24 7 
26 | 13 .-3 39] (12 58 5j| 113 23 32| 
127 |. [14 1 9, |13 56 27] [1423 © 
28 | [14 58 40] |14 54 50, |15 22 30]. 
229 | |15 56 12). [I5 53 J I6 22 3 
* of 43. C.42 7 21-27} 
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' Cuar. XXVI. , 
T he wfe of theſe Ephemerides. 


EZ9Szy F the vic of theſe Ephemerides, becauſe I 
WO Þ; ey bealtogether of the ſame forme, 's 
2 - 44 thatothers generally are, and haue bin 

tw heretofore: and to be vied alſo in all 
points after the ſame manner, for finding out by 
them the true place of the Sun at any time deſired, 

for ſo many yearesas they ſerue: I thinke it need- 
efſe for mein this place ro make any further men- 
tion : it being my purpoſe in this booke, rather ro 
make ſupplie of that-is wanting in others, then 
to meddle with that which is by them ſufficient- 

y handled and alreadie publiſhed. This notwith- 

anding I thought good to aduettiſe the reader, - . 
that theſe Ephemerides, though they be made for 
five yeares only,yet may profitably ſerue for many 

yeares to come after this manner : Subtract 1612 
out of the yeare of Chriſt giuen ; diuidethatremai- 
neth by foure , if any thing remaine after diuiſion - 
made,itſheweth which of the three common yeres 

intheſe Ephemerides anſwereth to the yere giuen: 

if nothing remaine, the fourth yeare is anſwerable 
tothe yeare giuen. Then ſecke out the moneth and 

diyof the time giuen both in theſe Ephemerides 

torthatyeare, and in the table of their xquations ; 

and out of them take both the placeofthe Sun, and 

thexquation anſwerable to that monethand day : | 

for the produt of this zquation by the quotient, 
addedtothe ſaid place of the Sun, ifthe numberof- 


388 Themaking of the Table 
the yearegiuen be more then 1612 , orſubtracedit 
it beleſle, ſhall gine youthe true place of the Sunne 
for the time giuen. fs. 
As for example, the 1 of Iuly r620 ſuppoſe you 
. would know the place of the Sunne : SubtraQting 
therfore 1612 out of1620,the remainder is 8, which 
being diuided by 4, the quotient is 2, and nothing 
remaining ; which ſheweth that the fourth yeare 
(viz.1612) anſwereth tothe yearegiuen. Allothe 
faidmoneth and day ſought out: in theſe Epheme. 
rides, and in thetable of their xquations, giue you 
the place of the Sun 19degr.r1 min.g5 ſec. of.Cax 
cer; and the xquation 1 min.q5 ſec.which multiplie 
by the-quotient 2, make 3 min.zoſec. And thisad 
ded tothe ſaid place of the Sun the x of Tuly 1612, 
ſheweth youthe-true place of the-Sun, forthe tims 
giuen,tobe-19 deg.15 min.and.15.{ec.of Cancer, 


Cuae. XX V 11. 5 47 9Þ 
The making of the table of the Suns declination, 


WAESHE place of the Sunne being thus cali 
<q 3; knowne:by theſe Ephemerides for cueric 

WAS, day of fiueyeares,the declinations of the 
:Sunne for euery day of theſame yeares were cali 
found-out of the former table of the declination of 
 cuery-minute of the Ecliptick, in ſuch ſort as ws 
-ſhewed in the vſe of-rhat table: before ſer downs, 
chap.18. pag.288,and289: And ſo was mademitt 
noleſſefacilitie the table following, of the Sunn 
declination for euery day of fine yeares-togethe!, 
commonly called by Sea-men, 4 Reginnent of 


. - - of the Suns declination. 789 


Sxe. For although it hath been though ſufficient 
 inbooks of Nauigation hitherto publil] 
theregiment of the Yun, or the table ofthe Sunnes 
declination for cuery day of 4 yeeres, beginning 
withthefirſt yeereafter the leape yeere,and ending 
| withthenexrtleape yeere, becauſe thedeclinations 
| oftheSun for the 4 yeeres following, haue bin ſup- 
poſed to be the ſame in a manner thatthey werethe 
zyceres before; and ſoto continuealike, withoura- 
nynotable difference for many yeeres: yetto bring 
this matter to ſome more cerreintie, I haue to this 
able of declination prefixed the fift yecre alſo, viz. 
theleap yeere going before the firſt of the ſaid com- 
mon yeeres; that by comparing thedeclinations of 
botlrteape yeeres together, it might the better ap- 
- pee what difference of declination there is in eue« 

rie4yeeres : by addition or ſubtraction of which 
difference, to the declinations ſet downe in this ta- 
ble; this table may be made to ferue for a great ma- 
nieyeeres yet to come, as truely as if it were made 
of purpoſe for them. 


\*'Andforthe more eafic and readier vie of all Sea-- 
men, I have to this end gathered into this linle ta- 
ble, the differences of the Sunnes declinations-for 
enery day ofthe firſt and laſt yeeres ſet down in this - 


able of:the Sunnes declinations here following: 


whichdifterences may be called the proſthaphzre- | 


ks; or zquations of the Sunnes declination; be- 
_ euſethat by adding them to, or ſubtracting them 
from the declinations conteined-inthis table, the 
Hedeclination of the Sunne forany day (though 
Wn many 


ed,tomake 
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many yeeres hence) may eaſily be found; andthx 
after this manner: 

' Outofthe number of the yeere of Chriſt giuen, 
ſubtraQ 1612 ; diuidethe remainderby foure, and 
ſetaſide the quotient , ifany thing remaine, thatre. 
mainder ſheweth in which of the 3 common yeere 
youare to ſecke the Sunnes declination: ifnothing 
remaine, you muſt looke the Sunnes declinationin 
the fourth and laſt yeere, which isleape yeere, Then 
ſeekethe moneth and day of the timegiuen, bothin 
that yeere ſo found in therable ofthe Sunnes deci; 
nation, andalſo in this little table of Proſthaphere. 
ſes of the Suns declination here immediatly folloy. 
ing: taking out of that the Sunnes declination, and 
out of this little table the xquation of that declins 
tion for foure yeeres; which xquation you ſhal mul 
tiply by the ſaid quotient, and adde the produ& ty 
the declinatis found in the table, in the Spring and 
Autumne; that is,if the Sunne be in ries, T aww, 
Gemini, Libra, Scorpio,or Sagittarie ; or ſubtraQitin 
ſummer and winter,viz, the Sunne being in Can, 
Leo, Virgo, Capricorne, Aquarie, or Piſces, for ſoſhill 
you haue the Sunnes true declination for the time 
given. 

Takefor examplethe 15 of March intheyecreof 
Chriſt 1630 : outof this ſubtra@t 1612, the rematn- 
der is18; which being diuided by 4. the quotient!s 
alſo 4, and 2 remaine;zwhich ſheweth that you mult 
ſeekethe Suns declination in theſecond yeereaftet 
theleapeycere, forthe moneth and day aforeſaid. 


Therefore I find the Suns declination in that rt 
; | VILs 
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(viz.1610)to be 1 deg. 54 min.16ſec. &inthis little 


table of Proſthaphzreles his difference of declina- 


tion for 4 yeeres, 44 ſec. which multiplied by the 
forefaid quotient 4, make 2 min. 56 ſec. to be added 


tothe ſaid declination 1 deg. 54 min. 16 ſec. that ſo 


you may haue the true declination ofthe Sunnetor 
that time,v/z. 1 deg. 57 min. 12 ſec. 

'Takealſothe 3o of Auguſt, inthe yeere of our 
Lord 1659; out of which, if you ſubtract 1612, 
there ſhall remaine 47; which being diuided by 4, 
the quotient will be 11, and 3 remaining. I find 
therefore inthe table of the Sunnes declination, in 
thethird yeere, for the moneth & day aforeſaid, the 
Funnes declination 5 deg. 29 min. 35ſec. Alſo in 
this little table of Proſthaphereſes of the Sunnes 
&clination,T find for the ſame moneth and day,the 
difference ofthe declination ofthe Sunfor 4 yceres, 
tbe 42 ſec. which multiplied by the quotient 17, 
makethe produc 7 min. 42 ſec. which ſubtracted 
out of the declination aforeſaid 5 deg. 29 min. 35 
ſeconds, ſhall leaue you the Sunnes true declina- 
m for the 3o of Auguſt 1659, 5: degr. 21 mit). 
531ec, 
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A Table of the Suns declin. 393 
\Leape | Tor Lamnuary. February. : 2 
| wk Declmat. | Differ. | - Decat. | Differ. 
{ Day, ] Deg. 441.Se. — Deg. Me.Se.| As, Sec; 
['T| [21 54 39! 9 35] j14 7 44429 11 
| 2| [21 45 4] 9 59] [13 47 33/19 45] 
| 3| 21 35 5/20 24 |13 27 48121 18 
| 4 | [21 24 41/10 54 iI2 6& 3020 52 
| .5 121; 13 45j11 7 12 46 38120 23 
6 | 21 - 2 Z$S]L1 37 (22 26 15120 54| 
I7| j20 51 1112 2] [12 5 21121 6 
| 8| 20 38 59j12 24| |11 44 15/21 18 
| 9 | [20 26 3512 48| [11 22 57/21 27 
10 | j20 13 47j13 Io] |IT 1 3021 39 
11 j20 © 37/13 34] [10 39 $I|1 47 
[12 | ji9 47 _ 3/13:54 {30 18_ 4/21 56 
[13 | [I9 33 gf14 17] | 9 56 8122 7 
| 14 19 18 $2114 :24| | 9-34 1122 14| 
le. 119: 4.3923 23 1 9: 1 
116 | [19 49 I6|I5 .33 .49 -25122 31. 
17] [18 33 43/15 26 26-54122 37 
ſ.18 | [18 18 17/15 59] j3 417122 45} 
119 | {18 2 18,16 159 41 32122 50 
120 | [17 46 .of16 38] | 18 42 22 F8| 
.21 | [17-29 22[16-55| {0:55 4425 51 
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122 | [17-12-2717 14; 
123] 116-55 1317 3% 
[24 | [16 37 42/17 49] 
{25 | {16 19:53; 
26 ; 116 -1 47]18 21 | 
[.27 | [15 -43_26|18 38, | 
128 | [15 24 48:18 54 
[29 | [5 5 54119 9 
1.39 | [14 45 45]19_23| Ad 
| 31 | |I4 27 22119 38 LE] 
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____"Cnay, XXVIIL 
The vſe of the former table, or regimens 
E of the Sunne, 


__ His EEE of the Sunnes declinations, as 
[WF ir diffeteth nothing in forme from 0- 


Mg forc;ſo likewiſe the manerofvſing it, is 

- akogether the ſame that hath bin accu- 
kimed in former tables of this kind, ſauing thatT 
muſtgiue warning of one error that hath bin com- 
Inted herein; which is ( as I haue obſerued) that 
ſomeof our ſeamen doe takethe Suns declination 
putoftheir regiments, withoutany #quation by ad- 
dion or ſubtraCtion of the part proportional], a: 

ble to thediffercnce of longitude of the place 
where they arc, as ifthey were alwaics at the fame 
place, or ynderthe ſame meridian, for which theiz 
regiments were made. For which caufe alone, 


Sinnes declination. For there is not any table 


heSunnes declination, burchat it muſt needes be 


tide for ſome one meridian (as thisformer table 
was made for the meridian of Zodox) and there- 


fore cannot þe truely vſed in any other, without - 
fime Zquation: anſwerable to the diſtance of the 


heridians or difference of longitude; / * 
''To auoid this error therefore, firſt Tearrie how 
mack you differ in longitude from the place for 


| rhers thar haue bin publiſhed herero- 


bugh they auoid all other errors) it may ſo fall 
- tharthey may be deceived ſometimes x6, or 12 
_ (or morein a long voyage) in takin me 


which | 
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which your table was made, (and though you miſſ 
halfe a dozen,or halte a ſcore degrees herein, it can. 
not in this point breedaoy ſenlibleerror). Second- 
ly, take out the difference of the Sunnes declinati. 
on, agreeable to the ſpace of 24 houres, about the 
time of your obſeruation. Thirdly, as 360 is tothis 
difference of declination;f0 is the difference of logs 
gitudeto the part proportional, or xquation of the 
declination ; which zquation isto be addedtothe 
declination of the day of obſeruation,if the declins- 
tion of the Sunne be cither increaſtng,and theplace 
of obſeruation weſtward, or elfe decreaſing,and the 
place of obſeruation eaſtwards from the placefor 
which your tabie of declination was'made ; other- 
wiſe this zquation is to be ſubtrated from thede- 
clination of your day of obſcruation, that you may 
hauethetrue declination of the Sunne, for the time 
and place of your obſeruation, 
 Butifthe time of your obſeruation be the noon- 
tide immediatly before or after the Suns entrance 
into either ofthe xquinoctiall points, you muſtfol- 
low another rule, and that is this : diuide thediffe- 
rence of longitudeby 15, marke how many vnities 
the quotient conteineth,and ſo many minutes adde 
to the declination found in the former table, if you 
| becither eaſtward from the meridian of Londen, 
. & obſerue the noontide before the xquinoctium: 
orifyou be weſtward from that meridian, and ob- 
ſeruethe noontide after the xquinoGtiii, for theſum 
ſhallbe thedeclination deſired, Otherwiſe,ifyoube 
either weſtward fromthe meridian of London, and 
. obſerue the noonetide next before the xquinot 
um, 
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um, orcaſtward from that meridian, and obſerue 
theday immediatly after the xquinoium, com- 
pare the declination found in the table with the 
foreſaid quotient, and ſubtract the leſſer our of the 
greater, for that remaineth is the declination deſi- 
red. Which declination hath the ſame denomina- 
tion of north or ſouth that the table ſheweth, ifthe 

uotient beleſſe then'the declination found inthe 
table : but if the quotient be greater,thedenomina- 
tion muſt be altered from north to ſouth, or from 
ſouth to north, contrary to that the table ſheweth. 
If the quotient be equall to the declination found 
inthe former table, the Sunne1s inthe very zqui- 
noRiall point, and hath no declination at all. 

Aﬀew examples wil maketheſerules moreplaine: 
ſuppoſe therefore the 3o of March 1610, you were 
failing in the bay of Mexico, differing in longitude 
to the weſtwards from the meridian of Loxwdon, a- 
bout 90 degrees by zſtimation : thedeclinarion of 
the Sunne for that day found in the former table,is 
7 degrees, 39 minutes, 35 ſeconds, the difference of 
the declination in 24 houres at that time, 22 mi- 
nutes, 13 ſeconds. Now as 360 is to 22 minutes, 13 
ſeconds; ſois go degrees to 5 minutes, 33 ſeconds, 
(the part proportionall or xquationdefired) which 
becauſe the declination increaſeth, and the bay of 
Mexico is alſo weſtward from the meridian of Lox- 
&v, muſt be added to the declination before found 
in the table, and ſo ſhall you haue the true declina- 
tion of the Sunnethat day at noone for that place, 
7 degr. 45 min, 8 ſec. But admit you had failed eaſt- 
wards, and wereinthe Eaſt Indian Ocean ſea, diffe- 

Ee ring 
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ring likewiſein longitude fro London about go deg, 
therefore the difference of declination, and the part 
proportionall.thereof, or zquation of the deci. 
nation ſhall be the ſame they were before. Butbe- 
cauſe you are gone ſo much eaſtwards, the Sunne 
commeth 6 houres ſooner to your meridian there, 
then itdoth to ours here at Zondoz : and therefore 
becauſe the declination allo is increafing, and will 
be greater when.the Sunne commeth to our metj- 
dian then it was, the Sunne being vnder the meti- 
dian of the Eaſt Indies, that zquation of declinati-- 
on-mult there be ſubtracted out of the declination 
found in thetable, which before was to be added 
when weſuppoſed-you.tobe in the bay of Mexico, 
becauſethe Sunne commeth later by {1x houresto 
the-meridian of that place, then to ours, andthere- 
forethe declination of the Sunne increafing inthe 
meane time, will be greater there then here. 

Now imagine youfailein the yeere 1612 through 
theStreightsof Magellane,6: hauing paſſed ouerthe 
ſouth ſea,. come the 12 of September to the Philip- 
pinas, differing in longitude from Londen welt- 
wards about21o degrees. 

Inthis example, becauſe the- Sunne is neercthe 
xquinoRiall point (altering his declinatio about 24 
min..in 24 houres, thatis, for euery houre one ml- 
nute) therefore diuide21o (the difference of longl- 
tude) by 15 (thenumber of degrees conticnedin 
onehoure)the quoteint will be x4 minutes(thedif 
ferenceofdeclination anſwerable to that difference 
of longitude.) Thedeclination found in the table 
for that day is 10 minutes, 2 ſeconds notdherP.: 
which 
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which (declination) becauſe it decreafeth (the Sun 
not being yet comne to the xquinotiall) muſt be 
ſubtracted out of 14, and there ſhall remaine 3:min. 
58 ſec. the declination of the Sun thatday atnoone, 
for that place. But this declination is ſoutherly, be- 
cauſe the quotient 14. min. is greater then romin. 
2ſec. the declination found in the table. It would 
beat this time too tedious forme further to exem- 
plifie euery particularity ſpecified in the former 
rules, which may cauſe ſome ſmall diuerfitic in the 
vſeof the Sunnes declination, hauing already giuen 
examples of the hardeſt caſes thar may befall here- 
in, which if they be-well conſidered, and eſpecially 

compared with-the Globe or Sphere, (wherein the 

whole manner of the Sunnes:motion and declina- 

tion may moſt eaſelie, not onely be ſcenc, but alſo 

fcltas it were with the fingers ends) thereaſon and 
demonſtration of all thoſe rules,and of all the diuer- 

lities of working therein ſpecified, may moſt plainly 

appeare to him that.is but ofa meane capacitie. 


The declnations of the principal fixed ſtarres about 
the /Equinottiall, correited by obſeruation, 


=©27 Vt becauſe the declination of the Sun is 
1 then only of good vie for knowing the 
2 latitude at ſea, when his meridian alti- 
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- 
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Rec tude may beobſerued:ſoasalthoughall 
thereſt of the day and night be faire and cleere, if a 
donde couerthe Sun but onequarter of an houre | 
only, about noone, your tables of the Sunnes decli-) | 

Ee 2 clination i 


428 Declinationsof the 
nation will ſtand you in no ſtead : therehaue been 
therefore other meanes deuiſed for attaining to the 
knowledge of the heightof the Pole,not only in par. 
ticular, by obſcruation of the Pole.ſtar and guards, 
butalſo in generall by the meridian altitude and de- 
clination of any notable fixed ſtarre whatſoeuer, 
So asnot in the day timealone, and that onely at 
noone,but almoſtat any time of the night, it any 
fmall portion of the heauens towards the north or 
fouth, appeare buta ſmalltime cleere through the 
raking cloudes , the latitude of the place where 
you arc , may hereby bee more eafilie knowne, 
then by obferuation of the Suns meridian altitude. 
For to omit the changing of the Sunnes declination 
from north ro ſouth, and from ſouth to north twice 
in cuery. yeere, which notwithftanding breedeth 
ſome diuerſityof working (by neglet whereof ſome 
haue groſly erred) the Sunne by reafon of his ſwift- 
neſſe of motion, increaſcth or diminiſheth his decli- 
nation daily,yea hourcly, and thatvery ſenſibly ms- 
ny times, whereof there muſt needs ariſe many ſeue- 
rall confiderations to be had of the rightvſc andap- 
plication of the Sunnes declination found in theta- 
ble, as wel in reſpe@ of the part of declination, 
(whether it be north or ſouth) as alſo in regard of 
the difference of longitude betweene the place, for 
which the tables of the Sunnes declination were 
made, and the place of obſeruation, whether it be 
eaſterly or weſterly from thence, beſides many 0- 
ther particularities lately related,and needleſſe here 
to be repeated.But the fixed ſtarres moouing ſocx- 


 ceeding ſlowly, that in more then 70yecres,they C 
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not ſo muchas onedegreein their proper motion 
from the weſt eaſtwards, keep not only theſamepart 
of the north, or ſouth, but almoſt the ſame pointand 
minute of decliuation for many yeeres together, I 
meane thoſe ſtarres eſpecially that are placed in the 
fignes of Gemini,Cancer,Sagitarie,or Capricorne,neere 
the ſolſtitiall colure, which in an hundred yeeres or 
two, can alter their declination ſcarce one minute: 
whereas thoſe ſtarres that bee in Piſces , Aries, 
Virgo, or Libra, eſpecially it they be neere the xqui- 
noiiall colure, may differ in their declinations a- 
bout one minute in z yeeres; which differece, though 
itbe ſomething, yet for a dozen or twenty yeeres, 
will hardly be ſo much as can at ſea be obſerued by 
any inſtrument hitherto had in vie there, 

For theſe two caules therefore (that is, for the 
morecaſieand generall vie of the declinations of the 
fixed ſtarres then of the Sun)I wiſh they were more 
generally knowne and obſerued by our ſeamen 
then they are,as whereby they might not only moſt 
ealily know the eleuation ofthe Pole atany time of 
thenight, butalfoin any place of the world, much 
; more commodiouſly then otherwiſe they can, be- 
cauſe that in what latitude, and how farre ſocuer 
they ſhould come either northwards or fouthwards, 
they might alwaies haue their choice of diuers fixed 
ſarres neere the meridian, both towards the north 
and fouth, of a conuenient height to be obſerued. 
But herewith it were alſo to be wiſhed, thatthe ta- 
bles of the fixed ſtarres declinations , which are 
moſt common amongſt Engliſh mariners, had been 
ore free from error then they are : I meane eſpect- 


Ee3 ally 
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ally the tables publiſhed in Bowrres Regiment, and 
Normans new AttraQtiue, which (tables agreeing al, 
moſt in-euery tittle one with another )-ſeemeto be 
taken word for word one outof another, errors and 
all; ſoas you cannot finde any error 1n the one, but 
youhall be ſure alſo to haue the ſame in the other: 
notwithſtanding ſome of thoſe errors are more then 
two or three whole degrees, (which becauſe bein 
neglected,or vaknowne to the mariner that ſhall i 
thoſe tables) they may bring him in greater danger 
then manya hidden rocke vnder ſea; I haue there. 
fore by diligent obſeruation, with a. quadrant of 
more then {ſix foote ſemidiameter , dereQted and 
corrected thoſe errors, ſhewing not onely.the truth 
to be heedfully followed, but thoſe errors alſo to be 
as carefully auoided, inſuch.ſottas is ſer: downein 
the table following, wherein the firſt columnecon- 
teineth the names of the ſtarres; the ſecond, the true 
declinations (as they were found by obſeruation) 
in degrees and minutes, together with the part of 
declination, ſignified by the letters N and S, where- 
of N fignifieth the declination to be north, ands, 
ſouth. The third columne containeth the declina- 
tions publiſhed in Bowrnes and Normans tables, The 
fourth ſheweth thedifference of theſe declinations 
from the trueth. The fift giueth the right aſcenſions 
of thoſe ſtarres, reſolued into houres and minutes. 
In the fixt and laſt columne are ſet downe the mag- 
nitudes or bigneſſe of the ſame ſtares. 
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7. The names of the | Declinat. Bic# N. Diffe- Right |Big- 
| ftarres. | &7 obſern. - Declin. |rence. affenr; neſſe. 
v8 Deg. Min. | De / Me. D.M At Ho. Mt | 
Whales back. 12 20 $112 111 9 © 50| 3 
whales belbe 12 22 $12 20) 2| 132l 3 
Rammes horne SET 17 N17 I9 2|--L 32| 3 | 
Rammes head jan 33 N21 16| 17] 1 46| 3_ 
Bules eye I5 38 N;I5 42 41-4 13-1 
Orions left foote | 8 43 $S| 9 14 291 4.551 F- 
Orions left ſhoulder. ; 5 56 N} 4. 37 19] 5 41 3 
Firſt in Orions girale.| © 35 Sj £1 I 19] 41; 5 12! 2 + 
Orions right ſhoulder.) 6 17 N\| 6 6 18 145-20 3 | 
pe OLE: I6 12 OR ZO| 42 6-27; 4 
Leſſer dogg 6 13 Nj 4, 9| 7 18] I 
Brighte(t en is Hydra | 6 53. 9 _4 472 6, 9 gl 4 
Lions heart. I3 55 N21 59| 17| 9 57] 1 
Lions neck, 12I 52 N[I4 3 8| 9 46] 2 
Lions back. 22. 43 N[22 30j 1310 $52] 2 
Lions taile 16 50 N16 46] 411 29, 1. 
Rawens bead 20 45 S[19 53] 52111 50| 3 
Raxens wing. 1516 SI17 S1I $52|[IT 56| 3 
Virgins ſpike | 9 © S| 8 53 714 319 | 
Betwixt Bootes thighs Ax 20 N 22 91 49 13 56 2.24 
South Balance I4 14 SjI3 44] 30.14 3O! 2 
North Ballance 7 46 S733) I314 $52 
Scorpions hart. 25 25 $124 47] 383116 61 1 
Hercules head I4 57 N{1I5 20] 23/16 56| 3_ 
Serpentaries head T2 57 N14 71 10117 16; 3 | 
Eagles hart 17 54 Nj 7 28| 26|19 32| 2 
Dolphins taile Io O 7 BP | I}20 16| 3 
Coates taile, . T7--$T _S114 1313. 3027 27 ES 
Water powrers/eg j18 10 $|I5 5212 18[22 35| 3 
Pegaſus ſhoulder. I2 53 N13 -1 3122 46| 2 
| Pegaſus leg 25 58 N26 30| 32122 44, 2 
has tail _j20 12 S21T 47\1 35; © 241 3 | 


| 
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Cuar. XXX. 
 Thewſeof the former T able, 


R484 He declinations of the fixed ſtars conteined 
I inthis table, being tobe vicd altogether af. 
WRLEVS ter the ſame maner, as the declination of the 
Sun,for finding out the height of thePole; it would 
bebut needlefſe for mein this place, to write any 
more of the vſe thereof, being a thing ſo-caſte and {0 
commonly knowne amongſt mariners, and already 


ſufficiently deliuered by others. 


Cuae. XXXI. 
The true diſtances of certaine principall fixed flarre 
from the north pole, found by late obſeruation, 


T5 \ tceing this former table conteineth almoſt 
bY? no other ſtars,butſuch asare betwixt thetto. 

—— picks,and neer about the zquinoGtiall circle,. 
which are not ſo fit tobe obſerued by them that ſaile 
farre ſouthwards, or vnder the burnt Zone, (for 
there they will be too high aboue the horizon) 1 
thought good here to adioine an other table of as 
many more principall fixed ſtarres{heedfully obſer- 
ued alſo with the ſame quadrant ) that are placed 
neereabout the north Pole,which may ſtand youin 
as much ſtead, as twice ſo many taken out of other 
parts of the heauens, becauſe they come twice to the 
meridian aboue our horizon, in euery 24 hours: 
ſo asin wintertime manieof them may be obſerued 
both cuening & morning, twice in one night, both 
aboue and beneath the Pole. Notwithſtanding, for 
them that faile northwards,it ſhall be beſt to obſerue 


theſe ſtars when they come to the meridian _ 
tic 
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the Pole. Contrariwile,they that trauell farre ſouth- 
wards, may beſt obſcrue their meridian altitudes a- 
boue the Pole. Herein alſo this table differeth from 
the former ; that whereas in. the former were ſet 
downe the declinations of the ſtars, or their diſtan- 
ces from the xquinoctiall;in this contrariwiſe are ſet 
downe the complements of their declinations, or 
their diſtances from the Pole; whereby the height 
ofthe Pole may more eaſily befound, then by their 
declinations, onely by adding the height of the ſtar 
obſerued beneath the Pole, to the diſtance thereof 
from the Pole : or by ſubtracting onely the diſtance 
of the ſtar from the Pole out of the northerly meri- 
dian altitude, obſerued aboue the Pole. Bur if the 
meridian altitude of the ſtar be ſoutherly (the ſtarre 
obſerued being ſouthvrards from the Zenith ) ſub- 
tra the height of the ſtar from 180, and outof the 
remainder ſubtract the diſtance of the ſtarre from 
the Pole; ſo ſhall you haue the height of the Pole : 
thus alſo there would be a more eafje way, then that 
is commonly vſed for knowing the latitude by the 
Sun or ſtars, hauing ſoutherly declination. For if in 
ſtead thereof, the complement of declination were 
ſt downe in the table;the height of the Sun or ftars 
| dwaies ſubtracted out of this complement, ſhould 
leave you the height of the Pole,orlatitude deſired. . 
But to returne to the table of fixed ſtars here fol. 
lowing, the firſt columne therein conteineth (as be- 
fore) the names of the ſtars : the ſecond, their com- 
plements of declination,or diſtances from the Pole: - 
the third columne giueth you their right aſcenſions 
reduced into houres, and minutes of an houre : the 


fourth ſheweth their bigneſſe or magnitudes, Th 
e 
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[Diftance| Right iy 
The names of the Starres., |\from the| aſcen- jeſſe. 
Pole. | fron. 

De. Me.| Ho.Mi.| 
In the breaſt of Caſſiopeia 35 35] © 19] 3 

| 1m ber lip. 3T 26] O 32] 3 
{The Pole ſtarve, 2 52] © 50| 3 
At the knees of Caſſiopeia. 31. $0]-1-0}3 

In ber leg. 28 16] I 25 3 
| Perſeus right ſhoulder. 38 -3] 2 35 3 
Perſeus right ſide. 4T 38| 2 56| 2 

The goate,or Wagoners left ſhoulder. 44 Z O _4 49 17 

[7be wagoners righr ſhoulder. 45 II] 5 30j 2} 
{T he firſt in the great beares fore foot 40 3O| 8 24] 3 
1T be ſecond in the ſame foote. 141 28| 8 32] 3 
{{n her former left knee. 36 37] 8 58\ 3 

|T be great beares ſide. 3T1 261|IO 5 $ 2 | 
| 7 he great beares back, 26 $5110 40] 2 
The end of the Dragons taile. IS 26|II 8] 3 

The great beares thigh. 34 311 32| 2. | 
[The great beares rump. (taile,ZO 4I|II 54, 2 
The next tothe end of the Dragons 17 5712 14, 3 
The 1 in the great beares taile next|3ZT 4912 32| 2 
The miaalemoſt in ber taile(ber rap.132 55113 6| 2 

1 Iz the end of her taile. 238 37/13 321 2 

The next before the turnirg of theſ23 4O[I3 5313 | 
17 he formoſt guard. (dragons taile./14 T1114. 54| 2 

In the turning of the-dragons taile. 29 3715 14| 3_ 
The bindmoft guard, I6 42j15 26; 2 
Next after the turning of the Dra- 30 20CjI5 54] 3 
The Dragons eye, (gans taile.[37 18117 22| 3 
The Dragons head. 28 22117 44 3 
ln the Swans right wing, 45 44[19 34} 3 
In her taile. 46 <£120 30] 2 
Cepbens his right ſhoulder. 29 CcC|21 10] 3 
The back of C:ſſjopetaes chaire, | 33 24123 48] 3 
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Cunap. XX X11. 
To know at what time any of the foreſaid fixed arres 
[Þ 'f - 0 tothe meridian for any day of the yeere. | 


2 0 W becauſe the fixed ſtarres are 
5 N44 BI tnen onely meeteto be obſerued for 
: 20 | : tindingthe latitude when they are in 
OA © the meridian; it is thereforegood for 
—_=_—  hinthatmeaneth to obſerue them,to 
know at what time they come to the meridian. To 
this end there are tables publiſhed ;- and almoſt in e. 
very mariners-hands, pretending to ſhew at what 
houre and minute cuerie ſtarre in the firſt of theſe 
twoformertables commeth to the meridian;for the 
beginningand mid(t of cuerie moneth inthe yeere, 
apreeing likewiſe in euerie error one with another : 
but becauſe theſe errors breed not(atany time)grea - 
ter danger or damage to the Mariner that is ware of 
them, then to make him watch for their comming 
tothe meridian, a quarter, or halfe an houre longer 
then otherwiſe he needed (this inconuenience only 
prouided for) thoſe tables may ſeruethe turne well 
enough,for them that liſt not trouble themſclues to 
learne a better way. 

But for them that are deſirous of a moretrue and 
penerall way, T haue alſo made the table following 
of the Sunnes rightaſcenſions, reduced into houres-. 
and minutes { for cuery day of this preſent yeerc: 
1599, according to the Ephemerides of the Sunne, 
before ſet downe : with helpe of which table, it may 


ally be known for any day ofany yeereinourage, 
at. 


ons * 
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at what time not onely any of the forefaid fixed ſtars 
about the zquinoctiall , but thoſe alſo about the 
pole, or avy other, ( whoſe right aſcenſions are 
knowne in houres and minutes) come to the meti. 
dian,and that after this mancr.Finde out in the table 
following the moneth and day wherein you ob- 
ſerue; the moncth in the vpper margine of thetz- 
ble, the day inthe firſt columne thereof next thelef 
hand,the common mecting of the columnedeſcen. 
ding from the moneth, and of the line proceeding 
from that day towards the right hand, ſhall giveyou 
the Sunnes right aſcenſion in houres and minutes 
for the ſame day. This right aſcenſion of the Sunne, 
ſubtra& aiwates out of the right aſcenſion of the 
ſtarre, adding 24 houres to the ſtarres right aſcenſs 
on,if it be lefſe then the right aſcenſion of the Sun: 

the remainder ſheweth how many hovurcs and mi. 
nutes after noone, the ſtarre commeth to the vppet 
partof the meridian ; which it they be more then 12 
houres, ſubtra& 12 from them, and the remainder 
- ſhallſhew you how many houres and minuresafter 
midnight the ſtar commeth to the vpper part of the 
meridian. The vpper part of the meridian I call that 
which paſſeth from the Pole, by the Zenith tothe 
Horizon ſouthwards. But it ſhall be needfull alſo 
many times when you would obſerue the ſtarres#- 
bout the Pole(which neuer ſet)to know the timeof 
their comming to the nether part of the meridian, 
which may eaſily be done, onely by adding twelue 
houres to the time of their comming to the vpper 
part of the meridian, if it be leſſe then 12 houres, ot 
by ſubtratingas much ifit be more. T7 
; 27M Suppoſe 
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- Suppoſefor example, the 25 of Februarie r590, I 
| | would know thetime of the great dogs commmin 
\ | tothemeridian. Firſt therefore ( in the next table) 
| following thecolumne deſcending from Februarie 
\ | downewards, and theline proceeding from the 25 
day towards the right hand, - in the common mee- 
tingofrhem both, finde 23 houres, romin. the Suns 
rehtaſcenſton that day atnoone. Then in the firſt 
le of fixed ſtarres, I finde the great dogs right af- | 
» | cenfionto be 6 degrees, 27 minutes; to which (be. | 
cauſe it is leſſe then the Suns right aſcenſion) I adde | 
24houres, and the ſummeof both commeth to zo 
houres,27 minutes; out of thisI ſubtract the Sunnes 
rightaſcenſion, 23 houres, 10 minutes, and there re- 
maine 7 houres, 17 minutes, the time of the great 
dogs comming to the vpper partof the meridianin 
the afternoone. | 
Take one example alſo of a ſtarre that neuerſet- 
teth:-and admit the 20 of December theſameyeere, 
you would know what time the formoſt guard com- 
meth to the Meridian beneath the Pole: Firſt there- 
fore you ſhall finde,as before,the Sunnes right afcen- 
ion that day to be 18 houres, 36 minutes : and the 
right aſcenſion of that ſtarre ( in the ſecond table of 
fixed ſtarres) 14 houres, 54 minutes,to which(being 
-kfſe then the Suns rightaſcenſion) adde 24 houres, 
and from the ſum (38 houres,24 minutes;) ſubtract 
\ | the Sunnesrightaſcenſion 18 houres,z6 minutts:fo | 
there ſhall remaine 2ohoures, 18 minutes, the time 
of the foreguards comming to the vpper part of 
the meridian, from which ſubtra@ 12, ſo you haue 
the time when it commeth to the nether part of- 
themeridian,s houres,18 minutes after noone, 


A 
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Cuay. XXXIII. 
By the former tables of the fixed ſtarres,and the Sunne, © 
right aſcenſions,to know the houre of the night ata- 

ny time of the yeere. 


5] Y theſe tables of fixed ſtarres, andright 
F| aſcenſtons of the Sunne, you may e. 
&| {ily know alſo the houre of the night 
atany time ofthe yeere, after this ma- 
==——= ner ; looke which of thoſe ſtarresis at 
the meridian;which may eaſily be knowne by a nee. 
dlediall or Compaſle : orif you will obſerue the 
north ſtarres that neuer ſet, (which indeed are fitteſt 
for this purpole, eſpecially when they comero the 
meridian ynder the Pole) you ſhall firſt finde the 
place of the Pole in theheauens, ſo neereas you can 
by eſtimation (for alittle error herein, breakes no 
ſquare)which may be done thus: From the Pole ſtar 
direatly towards the firſt ſtarre next the rumpe in 
the Great Beares taile, imagine almoſt ſo much ſpace 
as the guards are diſtant aſunder, for necre theres 
bouts 15 the place of the Pole. Now betwixt your 
eye, and this place of the Pole, hold a plumbeline 
hanging as perpendicularly, and ftedfaſtly as you 
may, and marke withall if that plumbeline come be- 
twixt your ſight, and any of the ſtarres notedin the 
table of fixed ſtarres aboutthe Pole; for that ſtarre is 
at the meridian. Then learne (as before was ſhewed) 
at what time that ſtar commethto the meridian,and 
fo you ſhall haue the houre of the night. 
Suppole for example, the 10 of February you 


finde 


| To knowthehoure of the night 4.4: 
findeafter this manner the Swans taile at the meri: 
dian, vnder the Pole, deſiring hereby to know the 
houre of the night at thattime. The rightaſcenſion 
ofthe Sunne for that day, you ſhall finde as before, 
to be 22 houres, r4 minutes, whereto you may adde 
1 minute or two more(becauſe that ſtarre will come 
to the meridian very late in the cuening) ſo making 
the Suns rightaſcenſion 22 houres,16 minutes. The 
right aſcenſion of that ſtarre in the ſecond table of 
fixed ftarres, you ſhall findeto be 20 houres, 3o mi- 
nutes. From which (becauſe now you deſire to 
know the time of that ſtarres comming to the ne- 
ther part of the meridian ) you may ſubtract 12 
houres,and there ſhal remaine 8 houres,zo minutes. 
| Tothisremainder (becauſe it is lefſe then the: Suns 
| rightaſcenſton) adde 24 houres, and from the ſum 
(32 houres,zo minutes)ſubtract the right aſcenſion 
of the Sunne 22 houres, 16 minutes, ſo there ſhall 
| remaine 10 houres, 14 minutes, thetime of the 
| nightdefired. 


 Cunaye, XXXIIIL. 
Of finding the eleuation of the Pole, by obſernation of 
the pole-(tarre and guard. 


AA Eſfides the waies already ſpoken of to 
DEER finde the elevation of the Pole by the 
FW meridian altitudes, and declinations 

2&9 of the Sunne and fixed ſtarres in ge- 

SEB=DBDW eral : there hath been alſo vied ano- 
ther way more ſpeciall, by the height of the polc- 
ſtar, when the foreguard is fituate from it, either to- | 

- Ft wards 


4:42 T be latitude found by obſer ug 


wardstheeaſt,weſt,north, or ſouth, or. elſe vponthe 
widdle points betwixttheſe principall, asvponthe 
northeaſt, northweſt, ſoutheaſt, 8& ſouthweſt points, 
Of which way,as it hath bin hitherto publiſhed and 
vſcd, Imuſt forthe preſentonely giue the Mariner 
warning thathe truſt not toit, being very errone- 
ous, and grounded vpon two falſe pofitions. The 
one is, that the diſtance of the pole-ſtarre from the 
Pole, .is three degrees, 30-minutcs, which by often 
andexaQobſeruation,is found tobe atthis timenot 
aboue2 deg. 48 min. The otheris that the zquati- 


ons orallowances tobe added to,or ſubtracted from | 


the height of the polc-ſtarre, to finde therebythe 
heightofthe Pole,are madethe ſame for zl latitudes, 
. - Buthauing already ſhewed ſufficiently how to 
know the latitude almoſt at any time of the night, 
by the fixed ſtarres in the former tables, Thopetobe 
theeaſclier excuſed for. finding a fault. herein, and 
not amending it at thistime, and that ſo muchthe 
_ rather, becauſe that (according to promiſe made 
in the firſt edition of this booke) I will now ſhew 
themeanes how by obſeruation ofthe pole-ſtar and 
guards,to finde preſently:the height ofthePoleznot - 
onely when the foreguard is in ſome one of rhoſe 
cight principall poſitions before mentioned, as the 
manner hath been hitherto; butin any other pol 
tion alſo, andat any time of thenight,, when the 
pole-ſtarreand guards may beſeene, and thatwith- 
outany allowance or abatement, giuing or taking, 
by addition or-ſubtraction of-any. zquation, inre- 
gard of the pole-ſtarres-being higher or lower then 
the Pole.. All which, beſides diyers:other preotnt 
: and: 


the Pole-ſtar and Guard. 444 
and profitable concluſions, may eafily bee perfor- 
med by meanes. of an inftrument by mee deui- 
ſed, which may not vnfitly be called the'Sea-Qua- 


drant, the deſcription and vie whercof here fol- 
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4-15 Cuar. XXXVI, 
| -Thediſcription ana parts of the Sea Quadrant, 


[E525 His Quadrant conliſteth of many parts, 
3, whereof ſome may be called princi- 
| «\ pall,and ſome leſle prineipall. 

£5) The principall parts of this Qua- 
drant, ate the Semidiameter thereof, 
and the Arch. 

The Semidiameter I call the ftreight Square 
Ruler. 

The Arch, I call thatpart of the Quadrantthatis 
made crookedlike a Bow. | | 

The leſle principalt parts are the double box or + | 
ſocker,and the fights or vanes. 

The double box or ſackethath two ſquare holes 
made croſſe.wife thorow it , in ſuch ſort that the 
Arch and Semidiameter of the Quadrant, may be 
firly put thorow them, the flat fide of the onepaſ: 
ſing cloſe by the flat ſide of the other. By meanes of 
_ this doublecrofle ſocket, the Arch and Semidiame. 
ter of the Quadrant are ſo to be joined together, 
thatthetwo Angles madeby the hollow (ide of the 
+ Mapa Semidiameter,may be equalleachto 
other. 2 

The ſights or vanes, are either fixed or moueable. 
 Fherebe two fixed fights; theone greater, the 0- 


| _ therleſſer. 


The greater fixed iightis faſtened vpon the dou- 
ble ſocket, and hath a narrow ſlit:cutthrough the 
midſt thereof. = 


the Sea Quadrant. 445 

The lefler fixed fight is faſtened to the end of the 
Arch of the Quadrant, and hath a ſmall ſight hole 
bored thorow it,cuen with theend of the Arch. 

The moueableſights are three in number; where. 
of two are tobe mouned vp and downe ypon the 
Arch of the Quadrant, as need ſhall require for ob. 
ſeruation. The third is to be put on;or taken off that 
end of the Semidiameter of the Quadrant where 
the center is , which center is ſhewed by the little 
round hole bored ouerthwart thorow the midſt of 
the thickneſſe of the Square Ruler, neere the end 
thereof;which Ruler we called the Semidiameter of 
the Quadrant. 

"This fight(whenſocuer it is tobe yſed)muſt fobe 
put on vpon the end of thar Ruler, that the flat fide' 
thereof (which muſtbe ſet towatds the arch of the 
Quadrant) may diuide the foreſaid round hole euen 
by the midſt thereof, the ſharpe edge of that ſight a. 
ling perpendicularly from the very midſtor center 
of that hole ; which is alſo the center of the Qua- 
drant,whe the other end of the Square Ruler or Se- 
midiameter thereof, being put into his ſocket, is 
thruſt ſo farre forwards, that the end thereof com- 
meth to be cuen with the fore-end of the ſocket. 

Two fides of the arch of the Quadrant, that is to 
ſay,one ofthe ſtraight or plaine f1des,and the hollow 
fide thereof, are diuided into go degrees, and enery 
degree into6 parts,cach part containing 10 minutes, 
and vpon the ſtraight ſide of the Quadrant, there be. 
figures ſet to euery fifth degree, and that in two 
ranks or limbes; the one beginning from that end of 
thearch, where the ſinall fixed fight is placed ; the 
| Fi 3 other 


NOT oa 


other beginning and proceeding from the otheren; 
of the Arch, where the Nocturnal is to be faſtene 
or put on,that ſo the number of the degrees and mi. 
nutes might thecaſclier be reckoned from eitherend 
of the Arch,as need (hall require. 


Cuayr. XXXVI. 
Of the Notturnall or Nizht-diall. 


xy HcNocurnall contcineth 3 circles, 
a k: that 1s, the houre circle, the day cir- 
AF cle,andthe pole. ſtar circle. 
II The biggeſt of theſe circles(which 
haz Sly} is to be faſtened tothe end of the 
RR hoof the Quadrant, ) I call the 
houre circle, and-it is diuided into 24 houres and 
halfe houres, with figures ſet to cuery houre, for the 
eaſier reckoning of them, 

Next within this is the day circle, or circle of 
dates, ibecauſe it conteineth the daics of all the mo- 
neths of the yeere ; which dates areſignified by the 
ſmall diuiſfions round about;at the circumference of 
this circle, Euery fifth day hath his ſtroke drawnea 
little longer then the reſt, that ſo any day you defire, 
may the eaſelicr be found. The ſmall diuiſions con- 
teine but one day a peece: The lines ſhewing the be- 
ginnings and endings of the moneths,are drawne 0- 
uerthwart the whole breadth of this circle. Thebe- 
ginning of Ianuary is knowne by the two lines 
drawne neere together ouerthwart this circle, where- 
of one ſheweth the end of the moneth of Decem- 


ber,and the other ſheweth the beginning of Ianua- 
rie, 


rie, which 1s marked with two prickes. February is 


eafilie knowne in this circle, becauſe it hath but one- 


ly 28 daies.March is by the little pole-ſtar circle:and 
ſoall the reſt of the moneths may eaſily be knowne 


by their order. Vpon the center of this arch, (which 


repreſenteth the Pole of the world, ) therebe two 
Indices faſtened : the longer of them may be called 
the Guard-index,whereto a ſhort pin is faſtened vn- 
derneath,which ſerueth-to ſer this Indexrightvypon 
the place of the middle Guard in the day.circle, by 
putting it into the ſmall hole that there is made in 
that circle. The ſhorter Index reaching from the cen- 
ter of the day-circle,vnto the limbor circumference 
thereof, that is diuided into daies, may be called the 
Day-index. 

This ſmall circle placed betweene the center of 
theday-circle, and the moneth of March, may not 
ynfitly be called the Pole.ſtarrecircle z becauſe the 
diſtance of the center thereof, from the centerofthe 
day-circle,is anſwerable to the diſtance of the pole- 
ſtarre from the Pole; whichat this timeT haue often 
found by exa& obſeruation, not to be morethen 2 
degrees and 48 minutes. h 


Cray, XXXVILI. 
T he ve of the Sea Quadrant : and that firſt in obſer- 
wing the height of the Sun,looking onely by the [ight 
at the center tothe Horizonat Sea. | 


79 Ps. Vrne the center of the Quadrant towards 
*J(X the Sunne, ſo as the ſhadow of the vane or 


ipht placed at the center may fall vpon the hollow 
Fit 4 fide 
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fide of the arch of the Quadrant: then looking tho. 
row the little {ight faſtened in the end of the arch of 
the Quadrant, lay the vpperedge of the ſight placed 
at the center euen with the Horizon,and at the ſame 
inſtant let one that ſtandeth by, marke diligently 
vpon what:degreeand minute of the Quadrant, the 
edge of the ſhadow comming from the ſaid edge of 
the ſight, falleth : for that edge of the ſhadow vpon 
the hollow {ide of the arch of the Quadrant, ſhew- 
eth the height of the vpper edge of the Sunne.From 
_ this therefore ſubtract 16 minutes, andſo much alfo 
as is an{werable to the height of your eye aboue the 
 warer (in ſuch ſort,as Ihaueſhewed in the vle of the 
Croſle-ſtafte, in the 15 Chapter of this booke,) and 
ſo you ſhall haue the apparent height of the Sunne 


aboue the true Horizon, 


 Cunaye,. XXXVIII. 
How with this 9uadrant, to obſerne the height of the 
Sunne,with your backe turned towards the Sanne. 


Fr Ettheedge of oneof the broad mouea- 
AG ble fights or vanes cucn with that end 
=> of the Quadrant where the little ſights 

Sex fixed. Then lookiog thorow the (lit 
whichis made thorow the midſt of the middle fight 
that is faſtened to the double box or ſocket, turne 
your backe toward the ſame, and laying the edge of 
the vane at the center euen with the Horizon, lift 
vp,or put downe the arch of the Quadrant, till the 
vpperedge of the ſhadow of the broad moueable 


fight, placed cuen with the ypper end- of the m— 
0 
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of the Quadrant, agree iuſtly with the edge of the 
fightor vane placed atthe center. Then reckoning 
fs thevpperend of thearch ofthe Quadrit down- 
wards,fce whar number of degreesand minutes you 
finde at thevpper edge orend of the ſocket,through 
which the Quadrant moueth, adding alwaies there. 
totwo degrees; forſo ſhall you haue the height of 
| theSunne (if you abate from hence 16 minutes for 
the Suns Semidiameter) and the ſurpluſſage anſwe- 
rable to the height ofthe eye aboue the water, as be- 
foreis ſhewed in the former Chapter, 


Cuar. XXXIX. 
How to obſerne with this Quadrant, the height of the Sur 
or far looking both to the Sun or ſtar + tothe HoriFon, 


72$FEt the vpperedge of the vppermoſt moueable 
Ns ſigbtof the Quadrant at ſome euen number 
| *XxT ofdegrees,asat 10, 20,0r 30, &c. And ſetting 
theend of the ſemidiameter of the Quadrant where 
the center is to the corner of the eye ( as you doe 
1 whenyou obſerue with the Croſle-ſtaffe ) lay that 
1 edge of the ſight euen with the vpper:edge of the 
Sunne,. and moue the nether moveable fight vpor 

| downe, till the vpper edgethereof lie euen with the 
Horizon. Then: ſee how many degrees .and mi- 
nutes are conteined betweene the vpper edges of 
doth fights, from which abate as before 16 minutes 

| forthe Sunnes ſemidimacter, and the ſurplus an- 
werable to the height of your eye aboue the water, 
oſhall you haue the apparentheight of the Sunne a- 
bouethe true Horizon, Butwhen you obſerve.the 
height. 


450 Thevſe of the Sea Quadrant, | 


height ofany ſtarres, lay the vpper edge of the yp. 
per ſight,cuen with the midſt of the ſtarre,and from 
the number of degrees and minutes conteined be. 
tweene the vpper edges of both ſights, abate onely 
the ſurplus anſwerable to the height of your eyes. 
boue the water,and fo you ſhall haue the trucheight 
of the ſtarre. But here it muſt be remembred, that 
before you obſerue the Sunne or ſtarreafterthis ma- 
ner,you muſt finde out the eccentricitie of your eye, 
in ſuch ſort as I haueſhewed in the 15 Chapter of 
this booke : which eccentricitic you muſt adde to 
the diſtance of the center of the Quadrant, fromthe 
end of the Semediameter where you ſet your eye: 
for ſo much as the ſumme of this diſtance and ec. 
centricitie amounteth vnto , ſo much muſt you 
thruſt forward the fore-end of the Scmidiameter 
of the Quadrant, beyond the further end of the 
ſquare ſocket thorow which itis put,that ſo thecen- 


ter of your eye may be brought ts the center of the 
Quadrant. 


Cunay. XL. 

How to finde the height of the Pole, by obſernation of 
the Pole-ſlarre and Guard, without gining 0ri4- 
king any ollowance or abatement, at anytime when 
the Pole-flarre, the Guard, and Horizon may bee 


ſeene. 


s Ee Helong Index of the NoQturnall ( which] 
a8! called the Guard Index) being fixed vpot 
the place of the middle guard in the day- | 


circle ; and the NoQturnall being put vpon the w_ 
| . 


1 - þ 
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| of thearch of the Quadrant, placingallo the end of 
the Semidiameter to youreye, as before, and hol. 
ding the Quadrant vpright, with the Nocturnall to. 
wards the pole-ſtar, till the Diameter of the ſemicir- 
cularhole of the pole-ſtar circlelie (by eſtimation) 
I zquidiſtant from the Horizon, both ends of the 
diameter being leuell, or of like height one with a. 
{ nother,and ſo keeping the pole-ſtar, ſo neere as you 
can gueſſe,vpon the midlt of that Diameter,and the 
| fiduciall lineof the Guard-index vpon the Guard, 
| mouc one of the moueable fights of the Quadrant 
| wordowne, till the edge thereof lie euen withthe 
| Horizon. Thus therefore the pole-ſtar lying vpon 
| themidſt of the diameter, (that is, vpon the center 
|. ofthe pole-ſtar circle ) and the fiduciall line of the 
] Guard index vpon the Guard, and the edge of the 
| 6ghteuen with the Horizon;the number of degrees 
nd minutes from the end of the Quadrant (where 
| theNoGcurnall is placed) to the edge of the fight,ad- 
| dingthcreto fiue degrees, that is,the diſtance of the 
| center of the Nocuurnall from the end of the Qua- 
drant, ſhall be the height of the Pole, ſauing that 
you muſt abate (as before) ſomuch as is anſwerable 
tothe height of your eyeabone the water. 


To know the hoare of the night bythe 
Notturnall, 


Nd the point of the ſhort Index ( which wee 
Acalled the Day-index) being firſt ſet to the day 

of the monieth , ſheweth in the houre. circle, the - 
houre of thenight,at the time of your obſeruation. | 
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@<{ SiMoN STEVIN his errors, in 


blaming me of error mm my Tables 
of Rumbes, 


2 FEforclIcndrthis Treatiſe,I thinke it meete | 
PZ toſay ſomething for ſatisfaction of the | 
- &::A\ 4&| courteous Reader, concerning ſome 
pp iOzZ 2 faults that Simeon Stein of late pretedeth 
__ tofindeinmy Table of Rumbes, pub. 
liſhed in the former edition of my booke of Errors 
in Nauigation. For not long {ince,there came forth 
a great volume of Mathematicall: Remembrances, 
gathered and ſet forth by the ſaid Srenir , conncer- 
ning ſuch points of the Mathematicks ; wherein that 
worthy Generall, Count Maxrice of Naſlawe, bath 
for theſe many yeeres ſpent his ſpare houres : whoſe 
example I with that more of his ranke would fol. 
low, for the better inabling them to the diſcharge 
of their duties. In this volume Stein going about to 
ſhew divers waties for the making of the Table of 
Rumbes, commeth in the ſecond place to.that way 
way which I haue already ſhewed in this booke, 
Chap. 9. pag. 127. which although he acknowled- 
oeth to be moſt cafie,and findes no fault with the de- 
*20dam vitio monſtrated ground thereof; yet he ſaith, my Tables 
faborant. 7 of Rumbs made according to that way, *haue ſome 
rebqbes vitia? fault in them : but weſhall,.I make no doubt, finde 
y 6 7-2, a greater fault in his fault-finding. Though] neuer 
bi durſt preſume to tmaginegjI could ſer forth any Hh 
without 
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without ſome fault. It ſufficeth meif thefault beſo 
little, that it cannot ſenſibly be diſcerned ; which I 
hope 1 ſhall hereafter ſhew. But Steuin doth here 

iue vs- occaſion to expect his Tables of Rumbes, 


that ſhal haueno faultin t1em, *chough now: he ex- »For other- 
cuſe himſelfe that he had not leiſure to make them). wite he ſhould 


| Yetinthemeane time he ſhould have done well (in 


nat haue b!a- 
med mine for 


| myopinion)to beare with the faults in mine,except hauing ſome 
they were greater then hee hath yet ſhewed any, fv inthe. 


ſeeing he hath bin content (for want of better to 
| feruehis turne) to furniſh out thirtie pages of his 
| booke ia folio, with my Tables of Rumbes : beſides 
| ſxother pages which he hath filled with my Table, 
| for the true diuiding of the meridians in the Sea 
Chart,vnder the name,] confeſle, not vnfitly of the 


| | Table of collected ſecants, which in this booke 1. 


| call 4 T able of Latitudes,e&c. though he ſomething | 

| miſtake the manner ofmaking the ſame, ſuppoſing it - 
tobe made by continuall addition of the ſecants of” * 
every tenth minute, whereas indeed I added toge- . 
ther the ſecants of euery ſtngte minute (as he might 
have ſcene in the page immediately going before) - = 
whereby that table js more exaQ then if it had been 
made to tens of minutes onely. But to returne to. 
the fault he findeth in my Table of Rumbs ; de que- 
(hefaith)in 6123s Appendice preſs ediſſerams in his + 
Appendix or additament cocerning the Rumbs,he | 
ſheweth-by what kind of triall hee found ſo much. 
fault as he ſpeaketh of in thar Table, making proofe 
ofthe fourth rumbe,which he might eallieft doe by- 
addition onely, without any multiplicarion or divt-' 
kon,becauſe there the whole ſincand tangent of p_ | 
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imbs angle, (thatis, 45 degrees)are zqual,and this 
Vial he mech according to his firſt _- for theraa- 
king of the TableofRumbs, p4g. 93 and 94, Lib, 4, 
Geogr. by the ſolution of a right angled ſpherical 
triangle, wherein(befide therightangle)there isgi. 
uen the angle of the rumbe, with the fide adiacent 
toboth thoſe angles. Asin the triangle R 2X ha 
uinggiuen the angleat 2, beinga right angle, and 


that at X45 degrees, withthe fide R 2 11 degrees, 
he findeth the {ide © X 59 minutes, 59ſeconds.the 
latitude of the fourth rumbe for one degree of lon- 
gitude. Then drawing XC parallelto 2 P, ſothat 


CP maybexzquallto 2X, ereſolucth inLike mt 
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rierthe triangle 7 C x, ſuppoſing the angleat C and 
xzquall tothoſear 23nd R,andthe fide XC, xquall 
toa degree of theparallelar that latitude 59 minutes; 
$8 ſeconds, (but'more truely 59 ſeconds): whereby 
he findeth: the ſide CT (in like manner as before) 


| 59 minutes, 57 ſeconds, (but more truely 58 e- 
_conds )which added to PC, 59 minates, 59ſ{econds, 


thall make P Y 1 degree, 59minutes, 56 ſeconds, as 
hefaith,butmore truely.itſhould bex degree; 5gmi- 
nutes,57 ſeconds, the latitade of thatrumbe for two 
degrees of longitude: 8&-thus he proceedeth in al the 
iſ tillhe come to-78 degrees of longitude, (where 
hefaith) he found the latitude of that rumbe to be 
61 degrees, 26 minutes, my table having no more bur 
6rdegrees, 14 minutes, and -ſo the difference of latiz 
tudeariſing to no more then-12-minutes for ſo great 
alongitade as 78 degrees. And yerhe faith, Certis 
rationibies cognorat,,. he certainely knew thatthe true 
latitude muſt needs be leffe then'sr degrees, 26 mt- 
nates, which-was to him-no ſmall argument, that 
my table of rumbes came very neere the trueth; 
though it hit not the naile on thehead (asthey ſay). 


Surely therefore Maſter Steurm might hane caſed me 


of ſome trouble, and hane ſaued himſelfe. ſome la: 


_ bon &reputation, both ifhe had ſpared his paines 


in ſeeking to find fault with'me for ſo mall a matter, 
whereby Nauigators could incurreneither damage 
nordanger; akhough mine error were ſo much as he 
ſuppoſeth For (in the practiſe of Nauigation) what 
inconneniencie can ariſe to the Sea.mmn by ſuch an 


enor asſhall cauſe him to goe wide'of his courſeno 
tore then x2 minutes,in ſailing ſo farre that he muſt 


firſt; 
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ficſtalrer his longitude 78 degrees, and his latitude 
61 degrees and more: but the truth is,vpon due ti. 
all, (yea euen according to Stewirns owne way ) this 
error will not be found ſo much as a minute; and to 
aſſure my ſelfe and others thereot,l tooke the paine 
to examine throughout the ground of my Table of 
rumbs, that is, the table of latitudes, or colleQedſe. 
cants before ſet downe, newly calculating the ſame 
twice ouer foreuery minute, with the helpe of two 
calculators, alwaies comparing their calculations to- 
gether , that when any difference chanced betwixt 
them, they might ſtill inde and amend their fault 
(if they chanced to make any ) before they procee. 
ded any further therein; and by comparing theſc 
newly calculated tables with my former, could not 
any where finde ſuch difference as could breedany 
ſenſible ercor. Then ſomething to ſatisfie Maſter Ste- 
wins defire(becauſe heaccounteth not his table of the 
$ rumbe rakerout of Appran, exat enough, ſhew- 
ing onely how many minutes and ſeconds of ade. 
gree of the xquinoCtiall, one degree of each parallel 
conteineth for cuery halfe degree of latitude, and 
that not truely ſometimes, as I haue tried : I hauc 
therefore newly and more exactly calculared ſucha 
table to minutes, ſeconds, and thirds, and that for e- 
uery 10 minutes of latitude.I made alſo thelike table, 
toſhew how many minutes, ſeconds, and thirds of 
onedegreeof the xquinoQtial,anſwere to 1ominutes 
of cach parallel for euery 10 minutes of latitude. By 
the firſt of theſe tables, I madetriall what latitude the 
fourth rumbe would have at 78 degrees of longi- 
tude, procceding as Stenin did by whole degrees, 2C- | 
| COT» 
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cording to his firſt way of making the table of 
rumbes, and found the Jatitude not much aboue a 
minute lefſe then his (v7z.) 61 degrees, 24 minutes, 
44 ſeconds, which difference might partly ariſe 
from the imperfection of the foreſaid table of Ap- 
pian, which it{cemeth he followed in his calculati- 
on. Then by helpe of the ſecond of theſe tables, I 


made the like triall for euery 10 minutes of Jongi- 


tude, and fo found the latitude of that rumbe at 78 
degrees of longitude to be 61 degrees, 15 minutes, 
42 ſeconds, 40 thirds, which alfo. muſt ncedes bee 


+ todaons the true latitude thereof at thar place, 


y the very ſame reaſons whereby Srenin ſaith, hee 
knew certainely that the true latitude was lefſe then 
61 degrees 26 minutes : ſo then the true latitude of 
that rumbe for that longitude, muſt needs beleſle 
then 61 degrees, 15 minutes, 43 ſeconds: therefore 
by Szenins owne rule more fitly applied, my table of 
rumbes accounting that latitude to beno morethen 
61 degrees 14 minutes,ſhall not erreſo muchas two 
minutes. Yet indeede more exactly it would rather 
hauc becn 61 degrees 15 minutes : for to ſet it 


- downe more ſcrupulouſly (according to the way I 


then followed in making that table) itſhould be 6x 
deprees,14 ininutes,41 ſeconds. Butthe trueth is, I 
did not then purpoſe,nor care to be ſo curious,thin- 
king it would be ſufficient,if my table of rumbes er- 
rednotany where ſo much as a minute inthelari- 
tude of any rumbe, which by this triall already 
made,I aſſure my ſelfe they doe not. 

Wherein alſo I am the more confirmed by the 


like triall I haue made of the firſt rumbe (counted 
if from 


eg 


he WK 


153. 
154. 


155. 
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from the meridian) though Simon Stenin in his ſo. 

lewne demonſtration continued almoſt in three 
whole pagesin *folio (wherein he profeſſeth that 
the ſcope or marke he aimeth at, is t0 demonſtrate that m 
table of rumbs is erroneous) would make the world be- 
leeuec that my table erreth abouetwo minutes in the 
latitude of that rumbe, betore I come to fo little as 
two degrees of longitude. But thetruth is, hemuch 
miſtaketh the matter, the crror being indeedein his 
owne grofſe manner of triall, m uch more then 
in my table: for working after his owne way by 
whole degrees,as he doth, it falleth out euen ſoas he 
ſaich,that thelatitude of that rumbe fortwo degrees 
of longitude will be aboue 2 minutes greater then 
my table hath.Bur ifhe worke the very ſame way by 
ſixth parts of degrees,or tennes of minutes, he ſhall 
finde burlittle aboue halfe a minute more then isin 
my table of rumbes. Nay moreouer,if it ſhall pleaſe 


| him ar his lciſure to take the paines to make triall 


hereof ro euery fingle minnte, he ſhall not finde fo 
much asone ſecond more then my account giueth. 
For following the very ſame way that he preſctt- 
beth for the true making of thetable of rumbesin 
his 15:9 Appendice pag.154., 155. and ſo calcula- 
ting the latitude of the firſt rumbe for cuery ſingle 
minute of longitude, the latitude of that rumbe for 
two degrees of longitude, ſhallbe found to be not 
ſo much as 1odevrees o mi. 14ſec, 4.6 third. which 
latitude according to my manner of making my 
table of rumbes, is not ſolittle 2s ro degr. o min. 13 
ſec. 47 third. di ering not ſo much as one ſecond 
from the former. Bur according to M. Szenms ac- 

_ count 
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count by whole degrees,it ſhould be xo degr.2 min. - 
6.ſeconds, exceeding the truth of both the foreſaid 
accounts almoſt two minures in latitude, before he 
be come to ſo little as two degrecs in longitude,and 
ſo groflely erring himſelfe, whileſt he too vnadui- 

| ſedly, and withour juſt cauſe indeuoreth to publiſh 

_ tothe world my ſuppoſed errors. Which that it may 
the more maniteſtly appeare, either to him, or to 
any other that ſhall be diſpoſed to make triall, as I 
haue done, I hauc here ſet downe the pariicular ac- 
count hereof in the tables following. 


By whole degrees, By tens of minates, 
the firlt rumbes - the firſt rumbes 
et oamce tear WET A o_ 2. 
| Longi- |  Lati | | "Longi- ' Latitude. 
tude, tnde, ] rade. ; 


—  W——_ 


D-.A4-. Deg. Mi.Se. | De. AAr. D-g.M: RY Th. 


—=_—_ >. A——_— 


So ol 5 1738] | © 10] © 50 16 23]: 
2: :0:10. 2. 6{ j 0:20} 1 40 39 201 
The firſt table, accoun- © 30-2. 306 331 
ting by whole degrees, _o 40/321 I 5} 
as Stein doth, ſheweth | O 50|-:4. 31-13 IS 

the latitude of the firſt I ©: 5 1 20 46] 


rumbe for two degrees I Io| 5 51 25 35 
of longitude to be tenne I 20| 6 41 26 18 


— —_ 


degrees two min. lix ſe- 
_ [| 1 30] 7 3I 22 I4 
conds, Whereas the ſe T _ 2 21 12 28| 


cond table accounting | 
by tennes of minures, gi- I 50] 9 TIO 37. ..090 
ueth it to benomoreths | 2 O10 OO 34 40 
ten degrees,o min.34.ſeconds,4o thirds, And the third by 
ſingle min. findeth but 1o degrees, o min, 14ſeconds, 45 
thirds,21 fourths, 

ff 2 | By 


VP 
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: _ By {angle minules, | By ſingle minutes, 
WE rumbec the firſt rumbes 


_ CENCE SOOT , 4 
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Logitnde Liarttnde, Vrogitude| Latitude, Fe, 
Deg. Ms. Deg.mi. Se.Th.foar,) Deg, M':.| Deg.wmi, Se. Th.four, 
5 35 25 
IO I6 5O 
4 55 10 
33 
II 
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By fingle mmutes, 


By ſon le minnres, © 
the fi rſt rumbes. « 


the firſt rumbes 


7 | Deg.mi. by Th four, four. | Deg.mi. Se. » Th four 
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eA Table of the ergth rumbe. | 
| Lati- | Ten mm. of Diffe- | | Lati- | Ten min. of  Diffe.. 
tude. longitude. . rence. | | tnde, |longitude. . | rence, 
De. Mt. mineſec.thir. ſec.thir, De. Mi.\min,ſec.thir. {ec,thir, 
lo xolo 0 © 9 © 5 lo|.9 57 34 0 9 
|o 20|9 59 59 © 2 15 299 57 24| 0-10 
1. © 39]_2 59 .2_£ |.5.30|-9 57 14 O 20] 
{jo 40 9 59 58] © 1] | 5:49 9'57 4 010 
fo 50959 50 © 2| | 5 50] 9 56 54 O IO 
|.r of 959542 2414 092598 -— 
11 10] 9 59 52 o 2|.|]6 Iq| 9 56 32 oO IH 
| I 20] 9 39 50 © 2 6 120} 9 56 20, © 121 
Ex 80.2 8 £2 = 2509 To -91 0 27 
i 40) 9 59. 45] 0 3115 49 9 55 571 © 12 
I 50] 9 539 45 .O # 4 399 33 44{0 13 
*2 | 9 59:3H © 3$]1| 7. AY 23935 z6-IY 
:2 Io] 9: 59.34, 2 #| 7.299 55 19|-0: 13 
: 20) 2 59 30:0 4 | 7 20,9 55 60-13 
| 2 30| 9.59. 26| 9_4| 47 399 54 521.2 
[2 40| 9 597 21 © 53|.| 7 1409 54 3540 14 
2 50| 9. 59 6.0 51,17 50/9 54 2410 14 
3 o| 9:59 1.9 5] [8-09 54 10/0 14 
$\[ 9 59 $0. 5 TE 2997 33 30f- 15 
3 20] 958 59j © 61] 820, 953 49 0. 5 
3 20| 9 58 53/0_6| [8 309 53 25]0 15 
|; 40) 9 58.460 7] [849,953 91.076 
| 359 7 58 49] © 6) | 8 501.9 52 531.0 16 
"4. .0| 9.53.32] © 8| [2.02.9 3} 371.0 16 
4 Io| 9:58..26|-0 6, | 9:10|-9 52 20:0 MI 
4 20| 9.58-47|-0 9| | 9 29:9 3Þ 5350 WM 
i 4 301 9:58 go 8| | 9 391.9 FE 4.0 I 
4 40| 9 58 11-0 8] | 9 40/9 5F 29:0 17] 
'4 5o| 9.57 52| 2. 9 9 50] 9 5I Ii o 18 
Fx\pþ 957430 9 0 0 9.30 531 0.18] 


DO ——— 


An anſwere to Simon Stenin. 46 63. 


OO "'FTableof he erg th þ rumbe. 
| | Latis [Ten min. of Diffe- | | Lati- | Ten min. of Die 
tedes [/ongitude, rence. tude. [/ongirude.. rence. 
| De. Mi.\min.ſec.thir, ſec.thir. De. Mt. min.ſec.thir,|[ec.thir, | 
Io Io; 9 50 35] © 18| |I5 lo['9 39 69 27| 
10 20] 9 50 [6] 19] |I5 20| 9 38 39| 0 27 
[1 91:92 49 277-0. .19 129 ZL3 '9_ 38 111:0 28 
10 40|'9 49 37] © 19; |I5 40| 9 57 43| 0 28} 
IO 50| 9 49 18| © 20, [IF 50| 9 37 I4| © 29] 
[11 0| 948 59 019] 16 0 936 46, 028 
11 10] 9 48 39| © 20| |I6 10|'9 36 16| © 39f 
I1 20|:9 48 18| © 21| 116 20| 9 35 47| 0 29] 
il 30['9 47 57]_0 21| [16 30|_9 35 13] © 29] 
II 40] 9 47 36| © 22| [16 40| 9. 34 48| © 3o0f 
IL 50! 9 47 15-0 21] 116 50: 9 34 17] © 31 
112 :O| 9 46 53| 0 22| |17 '0|_ 9 33 47|_0 30 
12 10] 9 46 31] © 22| [17 10| 9 33 16| © 31} 
12 20! 9 46 9l © 22! 117 20] 9 32 451 © 31 
12 30' 9 45 47| © 22] [17 30| 9 32 14| © 3If 
12 40, 9 45 __— *7 4®| 9 31 42] © 32} 
12 50], 9 45 1| © 23| (17 50{ 9 3I 9 © 33] 
& 09 44 #7 o 24] [18 0 9 30 38] © 3 
3 10; 9 44 14| © 23! |18 10] 9 30 4 © 34} 
13 20| 9 43 50| © 24| [13 20| 9 29 33} O 3I| 
13 30] 9 43 25| 0 25] [18 30|9 29 ©| © 33] 
13 40} 9 43. ©1| 0. 24; 118 40] 9 28 26, © 34} 
13 5o['9 42 36| © 25| |18 50; 9 27 53[ © 33 
14 0942 17| © 25] [io o 927 19/0 34 
114 10] 9. 41 45] © 26] [I9 10, 9 26 45! 0. 34 
4 20| '9 4t 19| © 26| |I9 20| 9 26 I0f O 35} 
14 30| 9 40 53] 0 26| |I9 30| 9 25 35| 0 35] 
14 40| 9 40 27! 1.265 [I19: 40, 9 25 © © 35} 
14 50] 9:40 © 1 27] |[I9, 50! 9 24 25| © 35 
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| TT uATablof the ergth rumbe. | 
Lati- | Ten min. of | Diffe- | | DLati- Ten min. of Dife.. 
| tude. longitude. rence, | | tude, | longitude. | rence. 
De. M-:.\min.ſec.thir.}ſec.thir.| |De. Mi.|min.ſee.thir. ſecatbir, 
20 IO 3 31 0 44 
20 20 2 18] © 45 
[20 30 | © 45 
20 40 
[20 50] 
21 ©O| 


DC ES 


121 10 
21 20 
== SP 
[2T 40 
21 50 
22 ©) 


NS 


22 IO 
22 20 
22 30 
22 40 
22 5O 
23 © 
23 IO 
23 20| 
23 30 
23 40 
123 50 
1 9 
24 10 
24 20 
124. 30| 2 _5_59 3\ | 8: 42 13 
24 40] 9 ; 9 40] 8 41 21j © 52 
24 50| 9 I 29 50 8 40 29| 052 
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An anſwere to Simon Steuin, 4.71 


This table ofthe eigth rumbe,ſhewing the quan- 
titieof 10 minutes of longitudeat euery ro minutes 
of latitude,in minutes,ſeconds,and thirds of one de- 
oree of the xquinoCtial,I thought good here to ad- 
joyne fortheir ſakes that may peragduenture be de- 
firous by themſelues to make triall of that hauebe. 
fore written,concerning the groſſe and rude man- 
ner of examination,which Smon Stein victh to 
makethe world belecuc that my table of rumbes is 
ſo much erroneous as he ſaith, and after his faſhion 
would ſeeme todemoritrate. And leſt any ſhould 
ſuſpect thar this table alſo may be as faultie as Srenin 
would perſwadevs the other is, I haue thoughtgood 
herero ſhew the way how I made the ſame, that if a- 
ny lift take ſo much paines, he may either examine 
and correct this ifneede ſhall be, or make a new one 
if he will, which may be done after this manner,and 
by this rule : What proportion the whole ſine hath 
tothe ſine of the latitudes complement; the ſame 
proportion hath one ſixth part of a degree of the 
zquinoQiall,thatis,1o minutes, which make 36000 
thirds, tothe number of the ſame thirds of a degree 
of the xquinoGiall,contained in 10 minutes of lon- 
gitude at the ſame latitude, which being divided by 
60, the remainder ſhall be the thirds remaining be- 
fides minutes and ſeconds,and this firſt quotient be- 
ingagaine divided by 60, the ſecond quotient ſhall 
bee the minutes, and the remainder thereof the ſe- 
conds. For example, ſuppoſe you would findethe 
quantitic of x0 minutesof a degree inthe parallel}, 
whoſe latirude is 1odegrees; now the complement 
of-this latitude is 80 degrees , the fine whereof 

!5 


472 An anſwere to Simon Steuin, 
is 9848,078, the whole {ine being 10,000,000 : and 
as this whole {ine is tothe {ine aforeſaid, ſois 36,000 
(that is,the number of thirds that are in ten minutes 
of the xquinoctiall)to 35, 4.53,that is, the number of 
the ſame thirds contained in ten min.of a degree of 
the ſaid parallel. And theſe thirds diuided by 60,giue 
in the quotient 590 ſec. and 53 thirds remaining; 
and 590 diuidedagain by 60, the quotient is 9 min, 
 andtheremainder 5o ſeconds. So then, the quanti- 
tie of ten min.of longitude at ten degr. of latitude, 
ſhall be 9 min.50 ſec. 53 thirds of one degree of the 
#quinoctial. And thus was madethe whole table. 


T he making of the table of Rumtes. 


Now by helpof this table of the cigth rumbe,he 
preceding table of the firſt rumb next the meridian, 
and all the reſt may thus be made : As the whole 
ſine, is to the tangent of the rumbes angle with the 
xquinodtiall; ſo is one minute of the xquinotiall 
to the latitude of the ſame rumbe for one minute of 
longitude. And ſo is a minute of longitude (found 
out by this table of the eigth rumbe)at that latitude, 
to the difference of latitude, which added to the 
former latitude, gweth the latitude of y ſamerumb, 
for two minutes of longitude: and againe at this 
latitude,a minute of longitude (found by the ſame 
table) ſhall haue the ſame proportion to the diffc- 
rence of latitude; which added to the latitude + 
the ſamerumb for two minutes of longitude, ſhew- 
eth the latitude of that rumbefor three minutes of 
longitude, Andafter this manner proceeding inall 
the reſt, you may make vp 5 whole table of rumbs. 
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THE DIVISION 


»OF THE WHOLE 
eArt of. N autgation. | 


SHE whole Art of Nauigation, - 
Wi which teacheth vs to ſaile by cour- 
ſes and by heights, 15 diuided in- 
© (|| to two principallparts ; the The- 
De | oricke, and the Practicke. The 
=—— === I hcoricke tcacheth the compoli- 
| tonof the Sphzre of the world in generall; andin 
particular informeth vs of the number, figure, and 
motions of the heauens , eſpecially of chehigheſt 
moucable heauen, called Primum Mobile,and ofthe 
ninth,cighth,fourth,and firſt heagen: alſo'it ſheweth 
the quancitie and ſituation ofthe elements, and 
principally of the earth and water, and the circles 
which are imagined to be inthat Sphzre z without 
the knowledge of which, it is impoſſibleto bea Na- 
ligator, The PraQiicke part teacheth the making and 
Weof thoſe inſtruments which are vſed in Nauiga- 
ton,as namely the Aſtrolabe, the Croſle-ſtaffe, the 
Sea-compaſle, and the Diall, with theRegiment of 
theSunne, and of theſtarre, therules of the Moone, 
= of the tides, the declaraxion of the Sea-Chart, 
adother things appertaining hereunto. - | 
OO o —_ CHAP. 


2 The principlesof the Sphare. | 


OLA TS þ fed CHAP. I, F S 47 2m yt 2 p74 06 
The definition of the Sphare. _ 


Sphzreisa ſolideor.maſſie body, without 
YANN hollownes,8 perfectly round;in the mid(i 
YANN whereofthere is a pricke called the center, 

"I by whichthere paſſeth a right line named 

' the axtree, and the points where this line endeth 
ypon the ſuperficies of the whole body are called 


polcs, becauſe vpon them the Sphzre is moued, 


| Cuay. II. 
T hat the whole world is a Sphere. 


INd ſo it is euident that the whole frame of 
the world wherein we liue, ts a Sphare; 
being asir is ſolide, fo that in the whole 

— world there isnoemptie place : alfoit.is 

FE 20a voor the vpper ſuperficics of the 
toheſt heanen : andit hath in the very midſta cer- 
teine point, to wit,the centcr of the carth, by which 
we doe imaginea rightlineor axtree, to paſſefrom 
one pole to another, vpon which the world is mo+ 
uedabout from eaſt to weſt. #4 


Cray. III. 
Of the dinifion of the Sphere. 


FE He whole Sphare of the world is diuided 
Wy Fa into two.parts orregions ; the elementar, 
EWY> and ccleſtiall. Theelementar part or region 
tath foure parts: the firſt whereof 'is the earth, which 
tog 


fo T0 FA G3 þ ba's bes ON \ N 
rker with = elementof* water( which i is the ſe. 
cond makett oneperteR Globe : 


'A fieure wherein may be ſeene ea ra 
—_ wh we S phare of the enorid.. 


ef : o 


The crit. 
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4 Theprinciples of the Sphere. 
and round about both theſe are two other ele. 
ments, namely the aire, and aboue that the fire, 
which filleth the ſpace betweene the aire and the 
Sphzre of the Moone : of which elements { by 
vertue of the heate of the heauens, ) are made and 
compounded all corruptible things in the world, 
The celcſtiall region confiſteth of other ten parts; 
the firſt whereof is the ſphzre of the Moone; the ſs 
_ cond,the ſphare of TAercnry;the third, of Yenwe;the 
fourth,is the ſphere of the Sunnezthe fift,of Mars, 
he (ixt, of /#pzter; the ſeucnth, of Sazurne; the cight, 
s the ſph#re of the fixed ſtarres, which is called the 
- firmainent; the ninth is the Cryſtallineheauen;and. 
laſtly, the renth and.highcſt is the ſphere called the 
Primum mobile, that is, the firſt or higheſt mouex- 
ble heauen, That whichremaineth, called the Em. 
pyrcall heauen, becauſe it hath no miotion,commeth 
not to be conſidered on in the Art of Navigation. 


__ Cnr. IIIL. 
Of the motion of the heauens. 


REN He number of the lieauens is knowne by 


STE! the motions obſerued in them, which 
2 areten; diſtin one f:om another. For 


— 
AX 


2%. the Moone moucth her proper and pe- 

culiar motion in 27 daies, and eight: 

houres; which is one reuolution:: CHercury, Ven, 
and the Sun finiſh their motion in one yeere, which 
_ conteineth 365 d1ies,andalmoſta quarter ofa day : 
Mars ranneth his courſe in two yeeres ; Jupiter 1n 
wwelue yeeres , Saturre in thirtic yeeres; the eight 
ſphzrc\{according to the opinion of ſome) in ſeuen 

| | thouſand 
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thouſand yeeres; the ninth, in five and twenty thou. 
ſand,8& eight hundred yeeres;and thetenth, in foure 
and twenty houres almoſt, Which ten motions are 
reduced vnto three principall: the firſt is that of the 


firſt moueable vpon the two ends of the axeltree, 


which are called the poles of the world, from Eaſt 
to Welt, turning about againevnto the Eaſt in 24. 
houres: and this Sphere, by the force of his motis, 
carieth about with itall the other lower Sphzresin 
the ſpace of 24 houres. Howbeit they moue alſo the 
contrary way witha ſecond motion, which is from 
weſt to eaſt,vp0o two other poles diſtanttrs the firſt, 
about three and twenty and one halfe, ſuch parts 
whereof the whole compaſſe of heauen conteinech 
three hundred and fixtie. And this ſecond motion 
accompliſhed in each ofthe lower heauens, in di- 
ners ſpaces of time,as is before ſaid. The third moti- 
on is proper to theeighth heauen, wherein thefixed 
ſtarresare placed;,which motion is the cauſe that the 
diſtance of the poles of the firſt motion, from them 
of the ſecond motion doth varie, being ſometimes 
preater,and ſometimes lefle. 


Cuae. V. 
Of the figure of the heauens, 


Fa Hat the heauensareround, itis proued, be. 
Abe cauſe roundnefle is the moſt perfect figure 
== of all others, being whole and entire , ha- 
uingno need of any ioints, being alſo of the greateſt 
capacitie of all figures that haue the ſame compaſle, 
and in that reſpe moſt fit to conteine all other 
Gg 3 things. 
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things.Alſothe principall bodies of the world,as the 
Sunne,the Moone,and theſtarres,are of this figure, 
and we ſee the ſame likewiſe in thoſe things which 
are bounded by themſclues;asit is manifeſt in drops 
of water,andall other liquid things, 


Cuay. VI. 
T bat the earth and water make oxe perfett Globe. 


wz<4Hcrc is nothing that ſheweth more 

1 [WET cleercly that the earth and water make 

& Rk. 8 one round Globe, then the ſhadow 

Oz which they makeinthe eclipſes of the 

| Moone: which ſhadow we alwates ſee 

tobeapart of acircle.. For if thebody, which isthe 

cauſe of the ſame ſhadow, were three-ſquare , or 

foure-{quare, the ſhadow it-ſelfe alſo would appeate 

inthe ſamefaſhion. Wherefore the ſhadow of theſe 

two bodies together, being round, itismaniteſtthat 
they are round allo, 


Cuare. VII. 
T hat tbe earth is in the center oftheworld. 


>= Ne ſignewee haue to be aſſured that 

FRY thecatth is in the:midſt and center of 

q| the world; namely, that whereſocuer 

521 Weare vpon the face of the carth, we 

"= alwaies fee one balfe of the heauens, 
the other halfe being hiddden out: of our fight. 

Moreouer, the ſtars (in what part of the heauens ſ0c- 

nerthey. be,cither in the eaſt, weſt, or ſouth, welee 
thatthey arc alwaies ofthe very ſame bignes. — 


4, ao LOI 
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by we may eaſily perceine, that they are alwaies 
zqually diftant from our ſight : ami\ſrinncy they 
moueround aboutit, it followeth that we arevpon 
thecenter ofthat body,on whoſeſuperficies the ſaid 
ſtarres deſcribe their circles. Helio vi Ba 


Cuar, VIII. 
T he whole quantitie of the earth, 


RSgI1NG albeitthe Globe ofthe earthand wa- 

oy ter, compared with the ſpheres of the 
ga! ſtarres,is as it were a center or prick; yet 

2.4 being conſidered by it ſelfe, it contei- 
| nerh in the greateſt circle thereof 6300 
common Spaniſh leagues. Which a man may eafilie 
perceiue, by taking two ſuch points or head-lands 
'of theeartb, as are vnder the fame meridian , and 
which differ in diſtance one from another ſo much 
as one of thoſe parts is, whereof the compaſſe of the 
whole world conteineth 360; and it is found both 
by nauigation at Sea,andalto by trauell on land, that 
thetwo foreſaid points are diſtant each from other 17 
leagues and 5 : of which leagues, each one contet- 
neth 4000 paſes, euery pale 5 foote, euery foote 16 


fingers,andeuery finger graines of barley. * 


Cuay. IX. 
of the Equinotiall circle. 


FHg-ing to treatofthe circles of the ſphzre ofthe 
- Bqworld,thefirſt which offreth itſelfto beſpok} 
' ®=of;is theequinottiall circle; bymeans where- 
- of wedoeknow in what partof the world we are: 
FE © Gg 4 and 


. $8 Theprinciplesof the Sphare 

andin it,in the'Sea Chartare placedall theſe points 
or degrees of longitude;and from it thelatitudes are 
accounted.Sothatthezquinotiall is a circle which 
diuideth the world into two xquall portions, and is 
xqually diſtant euery where from either. of the 

poles. Anditis called the xquinoQtiall circle,becauſe 
that when the Sunne paſſeth vnder it, vpon the 11 
of March, and the 13 of September, it maketh the 
day xquall to the night. The knowledge of this cir- 
clein the Artof Nauigation, doth helpe vs to finde 
the latitude or diſtance from the line : and from this 
circleare reckoned the declinations of the Sunnein 
the regiment thereof. Andalwaies thoſe Charts of 
Nauigation whichare cither vniuerſall, or halfe yni- 
uerſall, haue this xquinoRiall circle, drawne with a 
preatredline, which paſſeth by the beginningofthe © | 
accountof the degrees of latitude. | 


Cn ra þ 
Of the Poles of the world. 


Then Nd hereitis to be noted, that one of 
"#&y thoſe two Poles, ( from which the 
Jas LF equinodialiis xqually diſtant )which 
Ee isalwaics in our fight, ( becauſeitis 
= continually aboue our Horizon) is 
called the pole arcticke, the feptentrionall; or north 
pole. But the other oppoſite pole (which we neuer 
ſee, becauſe it is vnder our Horizon ) is called the 
pole antarRicke, and the meridionall, or ſouth pole. 
Andſo thatpartof the world whichis betweene the 
xquinoGiall and the north pole, is called the Nonh 
| | part 


| The principlerof the Sphare, og 


art : and that which is from thezquinoRiill to the 
fourh pole,is called the South part. 


-. Guay. Xl.- 
Of the Eclipticke line, 


ESE He zquinotiall circle is dividedin. 
2 © Y to two xquall parts by another cir- 
Ay FF cle called the eclipticke , whereof 
F2 one balfe is betweene the zquino: 


*&} & 
Pe WY ctiall and the north pole, and theo. 
= thcrhalfe betweene the xquinoQi- 
| land the fouth pole.- And that part thereof which 
| furtheſt diſtant from the xquinoRiall, is diſtant 
from the ſame about 23 degrees anda halfe. And be- 
| cauſe the Sun moueth in this circle without depar- 
| ting from it, hereof proceed the declinntiss thereof. 
1 And this circle in all parts is xqually diſtant from 
| thepoles ofthe ſecond motion, which are called the 
{ poles of the eclipticke.. And through this circle the 
Sunne is continually moned by his proper motion 
from caſt to weſt: by means of « hich motion ſome-. 
times he paſſeth vnderthe xquinoQiall,and at other 
times departeth from it, both towards the north, . 
and towards the ſouth: and the quantitie of his grea- 
eſt diſtance is about 23 degrees, and 3: and ſo much: 
sthe diſtance of the poles of the eclipticke,from the. 
poles: of the xquinoQiall. And albcit this circlets 
nat drawne in the Sea Chart, yet is it in ſome ſort: 
repreſented in the tables of the Sunnes declination, 
which are gathered from the motion, which the Sun 


| maketh vnder the Eclipricke. 
C nap. 
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Cai NEL 
of the declination of the Sure, 


FF =x—xxqjlcmotionoftheSunncvnderthe 
LESZ2SERSSz! eclipticke, is the cauſe of his de. 
RES) Clination : which is notning elſe 
@x but the daily ſwaruing or decli- 
Nj ning of the Sunne from the qui. 
x nociall line. Andthis declinati- 
on when the Sunne is vnder the 
#quinoRia], ypon the one and twentieth of Marck, 
and three and twentieth of September,is nothing a | 
all : ſo likewiſevpon the twoand twentieth of Iune, 
and two and twentieth of December, the declinati- ' 
on isatthegreateſt. Andalbeit this greateſt declina- 
tion be now in our time about three and twenty de- 
rees and an halfe ; yet hath it at other times been 
ound otherwiſe, by reaſon of athird motion pro- 
per tothe cighth heauen: but it alwaies keepeth be. 
tweene 23 degrees, 28 minutes ; and 23 degrees, 52 
minutes. From hence therefore we doe infer,thatat 
divers times it is meetto make ney and diuers tables 
of the declinationof the Sunne. 


1 ; | 


Cuar. XIII. 
Of the Colures, 


E=3Hereare two circlesof the Sphzre, citherot 
3k which diuideth it into two xquall parts: 
——_ andthey are called Colures, becauſe that 
the reuolution which they make , by force of the 


* [] 


Pri- 


— , 
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Primum mobile, they doe not ſheiy themſelues 
wholly vnto vs, ſoas wee may ſeeall parts of them. 
One of them is called the Xquinodtiall colure, be- 
cauſe 1t paſſeth by the poles of the world, and the 
points where the cclipticke cutterh» the zquinoGi» 
all; and when the Sunne by his owne proper mo: 
tion commeth vnto-it, heemaketh the day and the 
night zquall, and dinideth the winter from the 
Spring by the one part ; and by the other, ſummer 
from Autymne; at which times the Sunne hath no 
-declination atall. The other is called the Solftiriall 
colure, becauſe it paſſeth by the poles of the world 
and of the ecliptick, and by the points where the 
| eclipticke is furtheſt diſtant-from the equinotiall; 
1 And when the Sunne by his proper motion con:- 
| meth vnto it, inthe one part-itmaketh the longeſt 
| day,andthe fhorteſtnight, and diuideththe Spring 
| fromthe Summer; and hath his greateſt declination 
towards the north :- and being.in the other part, the 
Sunne maketh the longeſt night, and ſhorteſt day, 
anddiuideth winter from Autumne, andis in his 
greateſt ſoutherly declination. Theſe two coluresare 
noted inthe table of the Suns declination : becauſe 
the zquinoRiall colure paſſeth by the two points 
where there isno declination at all, becauſe the Sun 
x vnder the very #quinoiall circle : and rhe {0Iftl- 
tiall coture paſſeth by that place where the Sun hath 
kis greateft declination, which is in 23 degrees and. 
an halfe,or thereabouts. 
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Cuar. XIV. 
Of the Meridian circle. 


=> aac Meridian is a circle drawne by the 
{ [CT poles of the world (which are all one 
IQ with the poles of the xquinoQiall)and 
Mz by the point diretly ouer our heads, 
| called the Zenith. And it is called the 
Meridian, becauſe that when the Sunne by the mo- 
tion of the Primum mobile commeth vnto this cir. 
cle, it maketh mid-day, and then he hath been run. 
ning his courſe from his riſing, till he come thither, 
iuſt ſo long time as he ſhall be running from thence 
to the place of his ſetting. The Zenith is a pointin 
the firmament placed directly ouer our heads. And 
itis to be noted, that when the Sunne is in that cir. 
cle, it hath the greateſt altitude aboue our Horizon, 
that it can poſſibly haue the ſame day : by this, and 
the declination, we come to know how farre weare 
diſtant from the zquinociall, either towards the 
north,or towards the fouth. And hence itis thatthe 
height of the Sunne in Nauigation is vnderſtood 
only for that height which the Sunne hath when he 
is in thiscircle, And ſo the heightoftheSunne ſhall 
be that part of the meridian which is conteined be- 
tweene the Sunneand our Horizon. This circlein 
the Sea Chartis repreſented by all thoſe lines which 
are drawne from north to ſouth, 


C nar. 
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C HAP., XI V. 
Of the Horizon, 


223]He Horizon is a circle which dinideth that 
| part of the heauens which-we ſec, from the 
reſidue which-we do-not ſee: and it is pro- 


| perly that circle by which,accordingto apes {ight,the 


| hcauenſcemethto-beioined with the water, when 


weareat Sea, without ſightofany land. This Hori: 
z08 is of two forts, namely,right,and oblique. The 
right Horizons thatwhich they haue that liue vn- 


der the xquinoCtiall, which paſſeth by their Zenith, 


and therefore the zquinoRullline or. circle falleth 
perpendicularly: and right acrofſt with their Hori- 
zon, and both the ſouthi and:the north poles are in 
their Horizon. The oblique Horizon is that which 
they haue thar-liue not direly vnder the zquino- 
Riall;. for ynto them the xquinottiall diuideth the 


Horizon obliquely, andnort right acrofle : andone 


le isalwaies aboue their Horizon, and the other is 


beneath their Horizon, and cannot be ſeene. This: 


Horizon is repreſented in the Sea-Chart by a cer. 


toproceed vnto the ſaid circle z 2 lines, which repre- 


ſent-the 32 windes or rumbs ; which alwaies are - 


drawne in our Sea-Compaſſe : which likewiſe 1n a 


little peece of paper doth continually repreſent vn. 


tovs both by day and by night, the whole Horizon 
with his 32 diviſions. 


taine imagined circle, whoſe center is the point- 
where our ſhip-is. From which center are imagined | 


C HAPs 
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Cuar, XVI. 
Of the 32, winacs. 


Paho & His right or oblicue Horizon is diut, 
SHY dedinto 32 #quall parts, by 161ines, 
&Y & which they call Rumbs:and they cut 
< PAYeS themiclues in'the point where wee 
SW (nd : of which rumbs, that which 
paſſeth by the points where the xquinoiall begin- 
neth and endeth(which are where the Sunneritkcth, 
and ſetteth the 11 of March, and the 13 of Septem. 
ber)is calledeaſt and weſt; and that which cattethit 
right acroſſe, is named north and fouth, And 'the 
foure extreames or ends of theſe two lines, are di- 
Rant ypon the Horizon one tourth part of acircle, 
and they make foure quarters. Every. one of which 
quarters being diuided in the midſt, doe make foure 
ether points : and that which falleth-berweene the 
north.and theeaſt, ts called north. eaſts, and that be- 
tweene the north and the weſt, north-weſt, that be- 
tweene the ſouthand theeaſt, ſouth-caſt; and that 
betxycenethe ſouth and the weſt, ſouth-weſt. And 
ſo the Horizon i diuided by foure lines or rumbs, 
into ctght principall windes,noted inthe Sea-Chart 
with blacke lines. And if you diuide every one of 
tholeaight parts in the midſt, you ſhall have other 
eight lines, and'ather foure-rumbs, which in all are 
ſixteen windes. And each one of theſe hath his name 
compounded of the names of thoſe principall winds 
which ate on either fide therof. As for example, that 


halfe winde which is berweene the north and _ 
north- 
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north-caſt,is called north north-eaſt, and that which 


 bloweth betweene the eaſt and the north-eaſt, is cal- 


ledcaſt north-caſt ; and that betweene the caſt and 
the ſouth. eaſt,caſt ſouth-eaſt;and that betweene the 
ſouth and the ſoutheaſt , ſouth ſouth-eaſt; axnd.thar 


+44 


betweene the ſouth-weſt and the weſt, weſt ſouth- 
weſt ; and thatbetweene the weſt and north-weſt, 
weſt north welt; and that betweene the north-weſt 
and the north, north north-weſt. And theſeare noted 
in the Chart with greene lines. 

_ Finally, if you diuide euery one of theſe lixteene 
windes in the midſt, they will yeeld you other fix- 
teene windes, and will amount to two- and thirty 
windes in all. Which fixteene laſt mentioned, are 


drawne in the Sea-Chart with red lines, and are by. 


the Spaniards called quarters of the eight firſt and 


findpal windes : andeuery one of theſe is called 


by the nameof that principall winde which is next 


it, together with an addition of the word (by) and 


the name of another principall winde which is next 


vnto it. As for example, of the twoquarter windes; 
which fall next the rembe of the north, that which 


lieth towards the north-eaſt, is called north and by. 


caſt, and that which falleth towards the north-weſt, 


is called north and by weſt.So likewiſe of thoſe two 


windes which blow next the north-eaſt, that to- 


wards the north, is called north-caſt-and by north;,. . 

and thar towards the eaſt, north-eaſt and by eaſt. 

Andafter the ſame maner you. may name all thereſt. 
But here is fo be noted that there is difference pifferencebe- 

between the rumbe and the winde, becauſe a rumbe t» _— 

s one dire Jine continued with two contraric Jun edee 


windes, as the rumbe of north and ſouth, and the 


rumbe 


16 The principles of the Sphere. 
rumbe of caſt and weſt. And ſo when wewill name 
thelying of any coaſt, we will ſay that it lieth north 
and ſouth, ornorth and by eaſt, and ſonth and by 
weſt. Bur the winde is one line of thoſe 32, into 
which the Horizon is diuided, and it is one partof 
thole two which together are called the rumb. And 
ſo we ſay, that land lieth from vs towards the ſouth, 
or towards the South and by weſt, or towardsthe 
ſouth ſouth-weſt, &c. 


Tbe figure of the Sea Compaſſe,and of the Horizon; dinided 
into 3 2 windes,by 16 rumbes. 
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Crar, XVII 
Of the two T ropickes. 


SS#JEſides the fix circles aboue mentioned, 

I 81/4 whichare drawnevpon the ſuperficies 
*« 2:22 ve of the Sphere of the world; therearc 0- 
F255 ther two which the Sunne deſcribeth 
with the motion of the Primum mobi- 
ſe, about the twelfth day of Tuneand of December: 
of which two circles, that which the'Sunne deſcri- 
beth the twelfth of Iune,from thetime of his fifing, 
til the time that he riſcth the day following, is called 
| thetropicke ofthe ſummer ſun-ſtanding , or the tro- 
| picke of Cazcey - for the Sun bauing departed frony 
the xquinotiall, and increaſing his declinationto- 
wards the north, when he commeth to deſcribe that 
circle, for two or three daies it ſeemeth that he com- 
meth no neerer to our Zenith; nor departeth from 
| thezxquinoRial one day more then another: butfro 
| thence forwards he goeth backe, diminiſhing his de- 
| clination till he come to the @quinotiall ; and crol- 
ſing the ſame, he goeth on the other ſide, increaſing 
his declination vnrill the twelfth of December, vp- 
on which day, from the time of his riſing, till hee be 
come about to riſe againe the next morning, he de. 
ſcribeth another circle called the tropicke of the win- 
ter Sun-ſ{tanding, or the tropicke of Capricorne; for 
the Sunne being departed from the xquinoQall, 
and increzſivg his declination towards the ſouth, 
when he commeth to deſcribe that circle,it ſeemeth 
for two or three daics, that he returneth not one 
Hh whit 
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whit towards the xquinoQtiall, nor goeth further 
from our Zenith one day more then other;but from 
thence forwards hecommeth backe againe, dimini. 
ſhing his declination,till he be returned to the xqui. 
noctiall,and from thence towards our Zenith. Theſe 
two circles in Sea-Chartsare marked with two great 
red lines drawne from Eaſt to Weſt, which lic on 
either {ide of the xquinoctiall, being diſtantfrom 
thence about 23 degrees and +. And-whereſoener 
our ſhip be inany place betweene theſe two circles 
orlines,we may in ſome time of theyeere take the 
Sunne in our Zenith, at which time it maketh no 
ſhadow atall, being then iuſt go degrees high aboue 
our horizon. But they which are without the ſaid 
two circles or lines, ſhall neuer haue the Sun in their 
Zenith, becauſe it cannot come tothe height ofg0 
degrees aboue their horizon. 


Guan XVII 
Of the Parallels, 


w4 He parallel circles are thoſe which are 
; In all parts zxqually diſtant from the 
| zquinoQall. And theſe circles may be 
Tz infinite betweene the zquinodtiall, and 

the north and ſouth poles; and in the 

Sea-Chart ſome of them arerepreſented by thelines 
which are drawne from caſt to weſt. And two of 
thele circles are the two tropicks of Cancer and C4- 
pricorne, which are the bounds of the Sunnes grea- 
teſt declinations. Likewiſe all thoſe circles which 
the Sunneand the ſtarres in heauen doe by the mo- 
tion 
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tion of the firſt or higheſt moueable heauen de- 
ſcribe from Eaſt to Weſt, are parallels, and ſerue in 
the ſphzreto ſhew the latitude. Andwhen a ſhip 
faileth in the ſame height of the pole, then ſhe ſai- 
leth ina parallel, and runneth alwaies Eaſt or Weſt. 
Which manner of failing wevſe, at all ſuch times, 
when wee finde our ſhipin the height of that land 
to which weare going. 


Cray. XIX. 
Of the Degrees. 


—=Vcry oncof theſe circles is diuided into 
| PANES| 360 xquall parts, which they call de- 
| E288 grees; and cuery degree is diuided into 

| other 6a xqua!l parts, which are called 
minutes : which degrees and minures,are the com- 
mon meaſure that wee vic in nauigation,when wee 
make any account in the heauens, either in taking 
the height of the Sunneand ſtarres abouethe Hori- 
zon, or in meaſuring the diſtance from our zenith 
to the xquinoctial. Theſe degrees aremarked in a 
line drawne from North to South inthe moſt va- 
cant part ofthe Sea-chart. This line in generall Sea- 
charts is divided into go zquall parts, which are 
counted (beginning at the xquinoQtall line) from 
oneto 90,both Northwards and Southwards. And 
in thoſe Charts which are not general,thisline hath 
ſuch diviſions, as it is capable of, according to the 
largeneffe of the Charr, beginning to makeaccount 
from the xquinoctial. 


Hh 2 CHAP, 


The zquino- 
Rial is called 
the line, be- 
caue ir is rhe 
principsll of 
all others 
which are 
drawne inthe 


Chart, 
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Cuay. XX. 
- Whati is meant by longitude and Luitade. 


5 He ngkwde of any place i is a part of the 
FF #quinodtial], or of ſome other parallel 
Weg Ui i contained: betweene two meridians : 
=== whereot one paſleth by the Canariel- 
lands, and the other by the place given, but if nei- 
ther of j y ſaid meridians paſle by the forcſaid Tlands, 
it is called reſpeRiuelongitude. And this reſpectine 
longitude is called in the art of Nauigation the di- 
ſtanceot length of the right line,which is determi- 
ned or bouncled by two other right lines running 
North and South; of which two, the one paſſeth 
bythe port or hauen-from whence wee ſet faile and 
the other by theplace whereour ſhip is. And ſo ſhal 
the-diſtance. of the right line, be one part of any 
right line whatſocucrrunning Eaſt and Weſt,com- 

prehended betweene:the two foreſaid right lines 
a North and South. 

The latitude of a placeis a partof any meridian 
whatſocuer contained between two parallels, wher- 
of ontE1s1hexquinoctiall, and the other the parallel 
of the place, giuen. This:latitade the mariners/doe 
call the-diſtance fromthe line: vnderſtanding by 
theline the moſt principall of all others which are 
drawneinthe Chart, that is, the zquinotiall line. 
They viealſorocallit the heigth, which is as much 
to ſay.asthe heigth of the pole aboue the Horizon. 
And fo the diſtance from the xquinoia!l ſhall be 
a ppt of any North and South line contained be- 

en hu} h twecenc 
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tweene the xquinoCtiall,and any line running from 
Eaſt ro Weſt, which patleth in the graduation of 
the Chart, by the ſame degree of latitudein which 
we finde our ſelues to be. 
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FP BY, ASIES 
The ſecond part of the Art of Na- 


uigation, Wherein i handled the praftick 
part,ſhewing the making and vſe of the 
principall Inſtruments belong- 
ingtothis Art. 


Cunar; I 
T he making of the .A ſtrolabe. 


2Ja\ 


O know the latitude or diſtance from 
£& 15Qz the xquinoctial line there are required 
(44 >} five things : whereof any one being 
9X<eQa wanting, we cannot poſlibly finde our 

_*.  howfarre wee arediſtant from the ſaid 
line. And theſe are, the Aſtrolabe or Quadrant, the 
height of the Sunne,the ſhadowes,the declination, 
the regiment or rules ofthe Sunne. 

The Aſtrolabe is to be made after this manner : 
In the midſt of a round plateor table of metall or 
wood being ſmooth and plaine every where and 
about a finger thicke, you ſhall take the center A, 
wherein hauing placed one foote of your compat- 
ſes,you ſhall with the other draw as greata circle as 
conueniently you can inthe ſaid table, And within 
Hh 3 this 
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this circle muſt be drawne two other circles,the one 

diſtant from the other about the breadth of a graine 

of wheate, and the third muſt be diſtant fromthe 

_ twice ſo much as the ſecond is from the 
rſt. 


And your ruler bcing laid iuſt to the center A, 
you 
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you ſhall draw theline B,A,C,which diuideth euc- 
ry one of thethree circles into two equal parts. And 
putting one point of your compaſlſe(itanding open 
according to the length of thelineB C) vpon the 
point C,where the greateſt circle is diuided by the 
| lineB C,withthe other point, you ſhall draw aboue 
thepoint Da part of a circle, and another vnderE. 
And then putting one foote of the compaſſes thus 
opened vpon the pointB,you ſhall draw other two 
parts of a circle which will croſſe the firſt inFand 
G. And your ruler being laid to Fand G,you ſhall 
| drawthe line D E which muſt paſſe by the center 
A. Thenletthe quadrant DB be diuided into three 
equal parts : and euery one of thoſe into three other 
parts, and each of thoſe 9 into two, and euery one 
of thoſe 18 into 5 ; and ſo the ſaid quadrant ſhall be 
diuided into go equal parts or degrees. Vnto which 
degrees ſhall be placed the numbers belonging to 
them from 5 to 5, between the ſecond and the third 
circle beginning from B,and ending with go atthe 
point D. Then lettherebe made at the point D a 
{ littleholevponthe line DE,through which maybe 
putalittlering, or ſome ſtrong ribband, or ſtring : 
and you ſhall make a knot thereon, whereby your 
finger may take hold : and the Aſtrolabe hanging 
by that hole,you ſhall put through a ſlender threed 
with a plummet of lead, which may hang quite vn- 
der the Afſtrolabe ; which threed, if ( while the A- 
_ ftrolabe hangeth immoueable) it fall iuſt vpon the 
line D E.,then isthe Aſtrolabe well re&ified: If nor, 
you muſt continue cutting off ſome thing, 6 light- 
ning that fide towards which the threed doth fall, 
Hh 4 yntill 


2.4. The heighth of the Sunne, 

yntill it hang euen with the foreſaid line. Then muſt 
you draw vpon a ruler of the ſame matter, (being 
about a finger and an halfe broad)the right line HI 
along through the very midſt of the breadth there. 
of: which ruler ſhall be made atter the ſame faſhion 
| thathere is ſer downe, cutting away from one halfe 
of the length, halfe of the breadth, alwaies ſauing 
whole the line H I. And ſolikewiſe ſhall you cut of 
along the halfe of the length on the contrary part, 
halte of the breadth, ſo that the line HI may re- 
maine whole on that ſide alſo. And neere to the 
ends of the ſaid ruler, you ſhall ſet two little ſquare 
fanes of the breadth of the ruler in the midfſl, ſtan. 
ding vpright, the very midſt of both fanes being 
placed vpon theline HI. Through the centers of 
which two fanes ſhall be made two little holes, both 
which muſt ſtand directly ouer theline H I, and in 
equall diſtance trom the vpper face of the ruler, 
This ruler by a hole bored thorow the midſt there- 
of,ſhall be faſtned vpon the ſaid Aſtrolabe through 
another hole of the bigneſſe of that in the ruler, at 
the very center A with anaile, which may be made 
faſt with a little pin,as is to be ſeene in the figure, 


Crap. IT. 
Of the heizth of the Sunne. 


ui &£O take the heigth of the Sunne, you muſt 
9 123 hold the Aftrolabe bythe ring or knot D, 
ERS in your left hand: and turning your right 
fide to the Sunne, lift vp the ruler with your right 
hand, till the beame of the Sun entring by the m 

0 
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ofthe vppermoſt vane, doth alfo pearce thorow the 
hole of the nethermoſt vane: Andthen note the de- 
gree,and part ofthe degree which theline HI doth 
touch, forthatis the heigth of the Sun aboue the 
Horizon, which if it bethe greateſt heigth that the 
Sun hath that day, it will teach vs how farre we are 
diſtant from the xquinoctiall. This greateſt hejgth 
isto be taken at midday, lifting vp the vppermoſt 
vane, till wee be aſſured that the Sun ceaſeth to riſe 
any higher,but beginneth tofall againe. Then note 
that greateſt heigth, and keepeit for the making of © 
your account of the latitude by the Sunne. 


Cuyay. III. 

Of the ſhadowes. 

EST HE ſhadowes being compared with 
1&3. the Sun, may be of three ſorts : for at 
i©2; high noone the ſhadow falleth either 
PLaSLSE ,; towards that part of y world to which 
| the Sunne declineth, or towards the 
_ contrary part,or elſe we make no ſhadow at all. The 
firſt and ſecond ſortare,when the heigth of the Sun 
is eſſe then 9o degrees, and the third is when it is 
iuſt go degrees high. The firſt is when the Sun kee- 
| peth his courſe on the North fide of the-zxquino- 
Rial, which is from the 11 of March tothe 13 of Sep- 
tember ; and likewiſe when the ſhadowes fall to- 
wards the North of the Compaſle ::or when the 
Sunne runneth on the South fide of the xquino- 
Rial, (which is from the 14. of Septembertothe 10 


of March) and the ſhadowes likewiſe fall — 
the 


- 
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the ſouth of the Compaſle : and this is when the 
Sunand the ſhadowes goe both one way. The ſe. 
cond is, when the Sunne comming towards the 
North, the ſhadowes are caſt towards the South of 
the Compaſle;z or when the Sunne is on the South 
fide of the zxquinoRtial the ſhadowes fall towards 
the Notth : and this is, when the Sunand theſha- 
dowes arediffering. 

The rule of the ſhadowes is,that wee looke well 
' to the lower fane of the Aſtrolabe when weeare ta- 
king the height ofthe Sun at noone: For ifthe line 
H I fall directly vpon the line of the Aſtrolabe DE, 
then we haue no ſhadow. becauſe the Sun is in our 
zenith go degrees high. But if the line HI fall not 
ypon the lineD E, you muſt marke towards what 
part of the world the lower part of the ruler doth 
decline fro the point E; which if it decline towards 
the North of the Compaſle,then the ſhadowes fall 
Northwards. But if it decline towards rhe South of 
the Compaſle,then the ſhadowes fall Southwards. 


| Cuar. IT, 
of the regiment and rules of the Sanne. 


2==1 Hen you know the part, or parts of the 
GVA 4 A Sunne and ſhadowes,and deſire by the 
WAN Sunne to know how farre youare di- 

| ſtant from the xquinoGiall, you hauc 

fiue rules : The firſt whereof ſheweth 

in what part of the heauens the Sunne is, thatis, 
whether he be North or South from the xquino- 


Riall atthe time of your obſeruation. The ſecond 
teacheth 
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teacheth what account we are totake ofthe Sunne, 
when he caſteth no ſhadow, becauſe he is inour ze. 
nith,and is found inthe Aſtrolabeto be juſt 90 de- 
orees high. The third is,of the account to be made 
by the Sun, when taking the heigth thereof in leſfſe 
then go degrees, it maketha ſhadow athigh noone, 
and hath no declination becauſe it is vnder the . 
quinoRiall. The fourth is,of the account that is to 
be made, when the Sun and the ſhadowes are both 
one way from theline. The fifth is, when the Sunne 
and the ſhadowes are different, one being towards 
the North,and the other towards the South. 
T he firſt rule of the Sunne. | 

From the 11 of March, tothe 13 of September, 
the Sunne runneth on the North fide of the zqui- 
noQiall. And from the 14 of September to the 1s 
of March he goeth on the South fide thereof. 

T he ſecond rule of the Sunne. 

When wee obſerue the Sunne in 90 degrees of 
heigth, we muſt ſee what degrees and minutes of 
declination the Sun hath the ſame day: And then 
we may ſay, that wee are ſo much diſtant from the 
equinoctial towards that part of the world to which 
theSunne declineth. 

T he third rule of the Sunne. 
; When theSunne is leſſe then 9o degrees high, 
" iftherebe no declinatio the ſame day, then ſo much 
as it wanteth in heigth of go degrees, ſo much are 
we diſtant from the xquinoctiall,towards that part 
ofthe world towards which the ſhadow falleth. 
The fonrth rule of the Sunne, 


When the Sunne and the ſhadowes are both to- 
wards 
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wards the ſame partofthe world, we muſt note how 
much the Sunne wanteth of go degrees in height. 
Andthat which it wanteth (being addedto the de. 
clination of the Sunnethe ſame day) is our juſt di- 
ſtance from the xquinottiall towards thar part of 
the world to which the Sunne and ſhadowes de- 
cline. 
 Thefifth rule of the Sunne. 

When the declination of the Sunne,and the ſha- 
dowes be different, we muſt addethe heigth ofthe 
Sunnevnto the declination which it hath theſame 
day: And ifthe Sunamountto godegrees iuſt,then 
are we vnder the xquinodtiall line : but if it exceed 
9odegrees, wee are ſo much diſtant from the zqui- 
noQialltowards that part of the world wherein the 
Sunneis, as that exceſſe or overplus commethto, 
And if the heigth and declination added together 
come to lefle then 90,looke how many degrees and 
minutes you want of go, ſo many are you diſtant 
from the xquinoctiall towards that part to which 
the ſhadowes fall. 

And here is tobe noted that wee muſtlikewiſe 
make account of the minutes, becauſe they may be | 
both in declination,and in heigth,and ſo alwaies in 
that declination where wee ſhall finde 60 minutes, 


we muſt make of them one degree. Andifin taking 


the heigth wee finde halfea degree beſides all the 
whole degrees, it is as muchas zo minutes, and one 
third part of a degree is 20 minutes, one fourth 15 
minutes, one fifth part 12 minutes, and one ſixth 
part 10 minutes. | 


Cuar 
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Cuay. V. | 
Of the declination of the Sunne, and of hy tables. 


WEEN); Hat wee may know what vſe to make of 

( ; the five foreſaid rules of the declina- 
&Z& tion of the Sun, we are to note.,that the 
J4eZ&nwj yecre (which is the time of the Sunnes 
motion from any point of the ecliptick till hee re- 
turne againe to the ſame point) confiſteth not al- 
waics of an equall number of daies. For beſides 365 
daies it containeth almoſt one quarter ofa day : but 
the yeere which we commonly account containeth 

65 daies in common yeeres,and in leape yeers 366. 
| was therefore needfull to make foure tables of 
twelue moneths apeece ( whereof the three firſt 
containe 365 daies, and the fourth 266) and in ſuch 
ſort to diſtribute the declination of the Sun among 
them, that you may make account of the declina- 
tion which is wanting to the Sunat theend of 365 
daies;for lack of thoſe fixe houres almoſt which the 
Sun wanteth to'corme vnto the point, from which 
itdeparted at the beginning of the yeere: and alſo 
| of the declination which reſulteth in the-fourth 
{| yeere,becauſeit confiſterh'of 366 dates,at whattime 
FF ttcommethro recouer that which inthe three for- 
F mer yeeres- it had loft. Therforetoknow ar al times 
which of the foure tables we ought to-make vie of, 
Iwitlſerdown arule whereby you may know whe- 
{ therthe preſent yeere beleape yeere, or whetnerit' 

| be the firſt, ſecond or third yeere after the leape 


ere. * 
"ow And 
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And the rule is this, thar taking from the yeeres 
of our Lord (which run ta our common account) 
thenumber of 1600, ifthe remainder thereof be an 
even number, and halfe ofthe remainder an even 
number, then that ycere is leape ycere : andif the 
remainder be euen,and the halte thereof odde,then 
thatyeereis the ſecond yeere after the leape yeere, 
But ifthe remainder ofthe yeeres number be odde, 
we muſt trie the yeernext going before, to ſee whe- 
ther the remainder thereof,and halfe the remainder 
beeuen numbers, for then the preſent yeerc is the 
firſt after the leape yeare. Andif the remainder of 
the yeere going before beeuen,and the half thereof 
odde,then the preſent yeere is the third yeere after 
the leape yeete. | 


Haw the declination of the Sun may be found ont. 


Now to know the Suns declination euery day, 
we muſt looke in thattable which anſwereth tothe 
preſent yeere, and ſeekingthe moneth in the vpper 
partof the page,and the day of the moneth where- 
in we would know the declination,in the columne 
which deſcendeth towards the left hand; right 0- 
uer againſt the faid day, and vnder the title of our 
moneth, wee ſhall finde two numbers ; one of de- 
grees, andthe other of minutes; which arethe de- 
 Clination of the Sunne that day, toward that part 


of the world which the firſt rule of the Sunne doth 
teach. 


Ct rt 
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Cuar, VI. 
T he equation of the Sunnes declination, 


gePeNs Hey which faile inthe monethof Tune 
0," Z 
| Ag and December neede not much to 
&Y | make any zquation, in the table of 
Na the Sunncs declination, becauſe that 
Rez oF in thoſe moneths the declination of 
one day differeth very little from the declination of 
another. Butatall othertimesof the yeere we ought 
to make ſome kinde of xquation to know precilely 
our heigth, or our diſtance from the zquinoiall. 
This zquation is tobe madeafter this manner: You 
muſt ſubtract the declination of the Sunne for the 
preſent day from the declination of the day follow- 
ing,or contrariwiſe(ſubtracting alwaies thelefſe out 
of the greater) and the difference,or remainder ſhal 
be multiplied by the leagues which our ſhiphath 
ſailed from the meridian of London; and the pro- * Theſe 
duc of the multiplicatis muſt be diuided by * 7200 !cagves muſt 
, . . be counted in 
leagues, which are contained inthe compaſle ofthe ,j,. +quino- 
wholecarth : then(if you haue failed weltward)the Rialberweere 
uotient muſt be added to the declination of the meridians 
es of the two pla» 
unne that day, if it be from the 11 of March to the ces. Bur ir 
12ofTune; or from the 13 of September to the x2 were Þerterro 
s R . finde the dif- 
of December : or it muſt ( if the ſhippealſo hath j.,c of ton- 
failed Weſtward ) be ſubtracted if you finde it in gitude: forthe 
any other time of the yeere, except in the daies of 335 5eerees 
the zxquinoRium: for then this differenceis known ference ; {o is 
by taking the declination of the preſent day with the difference 


thatof the day following : butif you be to the Eaſt- of declination | 


to the xqua- 
ward tion defired. 
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ward from the meridian of Lo»den,you muſt doe 
contrariwiſe, ſubtraQing the ſaid zquation where 
before you addedit. | 


Is fteadof the table of the Sunnes declination here inſerted by Rode- 
rigo Samorano,vſe the table before ſet downe from ihe 3 99 page, 
to ihe 423 page. 


Cnay. VIL 
Fonre examples for the plainer declaration of that 
which ts ſatd before. 


An example of the ſecondrule, 


$3242 N the yeere 1608 the x5 of April, ſuppoſe 
4 eg I was failing, and tooke the heigrth ofthe 

& (ex) Sunne with my Aſtrolabe atnoone, and 

©. found the heigth thereof to be 1uſt g9 
degrees. Firſt therefore I tooke from 1608 the num- 
ber of 1600,and there remaine 8, which remaindcr 
being an cuen number, and foure tlie halfc thereof 
being cuen alſo, I ſay the yeere 1608 is the leape 
yeere, And fol goevnto the fourth yeere in the ta- 
bleof the Sunnes declination, which is leape yeere, 
and vnderthe moneth of April, oucr againſt the 15 
day,l[ finde 13 degrees and 25 minutes,4.1 ſeconds:I 
ſay therefore that I am diſtant from the xquinoGtial 
towards the North 13 degrees and 26 minutes al- 
moſt, becauſe it is betweene the 1x of March and 
the 13 of September, in which ſpace falleth the 15 
_ day of April. | 

T he ſecond example of the third rule. 

In the yeere 1602 vpon the 13 day of September, 
admit I tooke the heigth of the Sunne,and found it 
in my Aſftrolabe to be 70 degrees and an halfe: _ 
nas. 
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that in the table of declination belonging to the 
 ſameyeere, vpon the forefaid day of September, I 
found thatthe Sun had no declination, but tha it 
was vnder the very zquinoQiallline. Now becauſe 
thedegrees of the heigth which the Sun wanteth of 
90 are 19 andan haltfe, I ſay thartI am ſo much di- 
\ ſtantfrom the zquinodtiall toward thar partof the 
world vnto which the ſhadow falleth. | - -- 

Example of the fourth rule, 

. Vpon the 13 of May 1609, ſuppoſe I tooke the 
heigth of 5 Sunat noone in my Aſﬀtrolabe,8& found 
it to be 85 degrees and three quarters. Now becauſe 
1609 is an odde number, I goe back tothe former 
yeere of 1608, and I finde (according totherule of 
 leapeyeeres) thatthe yeere 1608 is leape yeere,and 
hencelI iudge that the yeere 1609 is the yeere next 
following the leape yeere. 
 ThenIgoeto the tables of declination belong- 
ing tothe firſt yeere after the leape yeere,and vader 
the moneth of May againſt the 13 day, the Suns de- 
clination is foundto be 20 degrees, 4x minutes, 15 
ſeconds : and becauſe that from the 11 of March to 
the 13 of September the Sun keepeth his courſe to 
] theNorthwards of the xquinoRial,hauing marked 
| theſhadowat midday, I ſee thatthe lower vane of 
mine Aſtrolabe,looketh to the North of the Com- 
_, and ſo I ſay that the Sun and the ſhadow are 

th one way. Then I looke for the heigth which 
is 85 degrees, and three quarters, ſo vhat ir lacketh 
of go degrees foure degrees and one quarter, which 


is fifteene minutes. Theſe foure degrees and fifteene 


minutes being added to the declination, which is 
It twentie 


$148 
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twentie degrees and 4x minutes, amountin allto24 
degrees and 56 minutes : And fo much am I di- 
ſtant from. the xquinoRiall towards the North, 
which is the part ot the San and of the ſhadowes. 


Anexample of the fifth rule. 


- Vponthe 17 of October 2609 (whichis the firſt 
ycereafter the leape yeere ) the Sun now going his 
courſe towards the South, ſuppoſe I tooke his alti- 
tudein 50 degreesand one third. And when Ttooke 
it, the lower vane of mine Aſtrolabe declined to- 
ward the North of my Compaſle : wherefoteI ſay 
that the Sun and the ſhadowesaredifferent. And [o 
adding 50 degrees and 20 minutes (which is one 
third part of adegree') with 12 degrees and 55 mi- 
nures{(which vpon that day is the Suns declination) 
they amount in all ro 63 degrees and 15 minutes : 


| . whichareleſſethen go deprees by 26 degrees and 


45 minures:and fo farream1T diſtant from the xqui- 
nocia}/to the partof the ſhadowes;that, is to the 
North -for the. Sun and ſhadowes- being different, 
che heigeh and declination came not to go degr. 


2 1.  Hfecondexampleefihe ftb rule, 
» Theſame dayandycere ſappoſethatſome'man 
found the Sunne in'77 deprees and five minutes of 
heigth, the Sun ir ſelfe declining to the South, and 
the ſhadowes falling to the: North ;. which being 
added to'r2 degrees and 55 minates of declination, 
amounterh tn all ro go degrees, juſt : whereby I 
' know that the ſhip wherein this altitude is raken, is 
vnderthe zxquinoRial : becauſe the Sunne = ſha- 
0G 29 EI OWCS 
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dowes being different, the heigeh and ONO MecS 
make tuſt 90 degrees. 


T he third example af the fn th 


Vpon the 20 of May 1608,ſuppoſea certainman 
found the Sunnes heigth to be 88 degrees and two 
third parts, the Sun and ſhadowes betng different ; 
which beingadded to 2rdegr.54minutes,(the Suns 
declination tharday) amounterh to 119. degrees 34 
minutes,which exceed goby.20:degrees and 34:mi- 
nures-[ſay therefore thatthis may ts20degreesand 
34 minutes diſtant from the zquinaRial;towards 
the partof the Sun, which:isto the North, becauſe 
the Sunne and the ſhadowes being different, the 

thot the Sangandthe declination meg "__ 


toyether exceed Cond Cit 


C HAP. VI TE 5: 
''i Ay0ther manner of accounting by the £ nn 
they wſe in Portugal," 1: | 


[ET "I Ome Aftrolabes.there bee, whoſe ac- 
EB countbeginneth not from the horizon 
Ew; but fomthezenith,.and-endeth with 

2p} 90 dogr.inthehorizon, andthe heigth 
taken by them is nothingelſe but the diſtance of the 
Sun from-our zenith: And ro: make an accountof 
the Sunne, according to thealtitudetaken withſuch 


Aſtrolabes,chere are theſerules following to beob- 


Keeued: T0 
r.\When the Sunne and the ſhadowesareborh 


owe ne way,adde tho neigth vnto the declination,and 
= Ii 3 the 
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the produd will ſhew how farre you are diftane 
from the line, towards the part of the Sun and ſha- 
dowes. ' 

- 2. Ifthe Sunneand the ſhadow be differing, ſub- 
du the declination from the heigrh,or the heigth 
from the declination ( the lefſer fromthe greater) 
and the remainder will ſhew how-farre you are 
from the line, towards the part of that which. is 
greater: andifthe heigth be greater, then are you | 
onthe part ofthe ſhadowes. | 

3--Whenthe Sun is inthe line and hath no de- | 
clinnionſo much altitudeas you ſhall find, fo farre- 
are you diſtant from the =quinodiall rowards the 
porecy the ſhadowes. « | 
4. When you ſhalltake the: Sunnei in yourZe: | 
nith , hauing then no altitude, his declination will 
ſhew you how farre you are diſtant irom the line | 

. towards the part of the Sun. »  * / 

Theſe-rules, becauſe ak caficand plaine, | 
need no examples; int nv ht 


a3 AC it ieuhof Curr. _ 
" How rhe beigth of the: Sun may ind av) 2M 
1171 Wwhagſdener” Ss an Aftrolabe;' fis knowing 
Ob 1; HI IRTIEER equinodtial. <5 


A: Ome Pilots fortheir curioſities ſake de- 

( = fireto knowthe-heigth of the Sud for 
wm Wy any day without an Aﬀtrolabe.. Forthe 
Ll performance whereof, it is expedient 

| they know three things: that is to ſay, the de- 
2 I——_— ofthe —_— diſtance of the place m 
et the 
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the zquinoQiall, and the part whereunto the ſha- 
dowes doe incline at midday. Theſe three being 
knowne, you ſhall come tothe knowledge of the 


Sunnes heigth by foure rules. 
I. When you and the Sun be bothon one ſide 


ofthe xquinoctiall,if your diſtance from theline be 


equall ro the Suns declination, you ſhall finde the 
Sun in your zenith in 90 degrees,and ſhall haue no 
ſhadow. XY [7-2 gUD = | 

2. When the Sun hath nodeclination,look how 
much your diſtance from the zquinoQiall wan- 
tcth of godegrees,forſomuch is the heigth of the 
Sunne. | , 

 3- Whenthe Sunne and the ſhadowes are both 
towards one part, ſubtract out of yourdiſtance from 
the zxquinodtiall the declination of the Sunne that 
day.and that whichthe remainder ſhall want of 90 
degrees.ſhall bethe heigth of the Sun. 

4- Whenthe Sunneand the ſhadowesare diffe- 
rent,if the zxquinoQiall. be betweene you and the 
Sunne, adde thedeclination of the Sunne to your 
diſtance from the zquinoctial,and that which theſe 
ewo numbers added together ſhall want of go de- 
orees, ſhall be the heigth of the Sunne. But if you 
be betweene the Sunne and theline,you muſt ſib- 
duct your diſtance from the line out of the Sunnes 
declination, and then that which the remainder 
ſhall want of go degrees, ſhall be the heigth of the 


Sunne, 


Ii 3 Cuar. 
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Cuar. X. 
T he rule, or regiment of the North flarre, for the 
knowledge of the heigth of the Pole. 


222+. He zenith isthe pole of the Horizon, 
20+ fy | becauſe itis enery wherediſtant from 


A: it:tuſt-go degrees. And hence it is 
da thatthe pole of the world is ſo much 
Bees oF. cleuated aboue our Horizon, as our 
zenith isdiftany from theaxquinotiall, whichis ve- 
xy /magifeſt : forhaying: godegrees of the meridian 
from our zenith by the pole of the world to the ho- 
xizon and. other-go degrees of the meridian from 
the pole gf the world, by our-zenith to the zquino- 
Rial ; becauſe they are two. quadrants of one and 
the ſame circle,they muſt needs be of cquall quanti- 
tie : from bath-which that part being taken away 
which is; common to both (that is, the whole di- 
Rance fromthe pole of the' world: to our zenith) 
that which-remaineth on both parts ſhall be <quall. 
 And.ſo that ſpace from-our zenith ro:the xquino- 
Rial. (which. is, called the diſtance from the line) is 
equall 4 rbe:diſtance that. is betweene the pole of 
the world and: the horizon, which is: calted the 
heigtzol:thepole. _ 
---Whereby it is. manifeſt thar the heigth of the 
poleis ſamuch ag ourdiſtance fromthe line is. And 
although they are two differentthings, yet the one 
is taken for the other becauſe they are equall. 
This heigth of the pole is knowne by the _ of 
| ure 
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foure things, which are the Balleſtilſa or Crofle- 


ſtaffe, the poſition of the North ftarre, the heigth of 
the ſaid ſtarre,and certaine rules. | 


Cuae. XI. 
T he making of the Croſſe-ſtafſe. 


m4 He mariners Crofle-ſtaffe is that which 
(OF by the Aſtronomers is called Radius a- 
| 8 [ronomicus - and the manner how to 
HOY YOM make it is as followeth : Firſt, ypon a 
very plaine and broad table you may draw a ſemi- 
circle, which from the center to the circumference / 
muſt containeat the leaſt foure hand breadths. And 
having drawne thorow the center thereof the ling 
ABC, dinide the circumference into two equall / 
parts, in the point E;as likewiſe you mult diuide the / 
quadrant EC in the very midſt by the point F. 
Then muſt you diuide the arch EF into 90 equall : 
parts, diuiding it firſt into three, and. euery oftheſe / 
three iato other three, and cuery of thoſe nine ihtq/ 
two, and each of thoſe two into five, which'you - 
muſt doe with much preciſenes and care./Then l&y-/ 


ing your ruler to the point B (which is the cenitep) / 


through euery one of thoſe go diuifions of the _- 
halfe quadrant you muſt draw 90 lines: And kee-:. 
pine this quadrant ſo diuided,it will ferue youfor a 
paterne to make as many Crofle-ſtaues as youthink 
200d, of what bignes ſocueryou will. Burtomake 
the Crofle-ſtaffe, you muſt take a peeceof wood of 
ſome three foote in length, and a finger thick,foure 


_  ; 
% ++, 
6 
P £ ww a4 


{quare, and very cnen : and fitting -a-tranfnerfarie-———= 


Ii 4 thereto, 
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thereto, which may with facilitic ſlide vp and down 
vpon the ſtaffe, alwaies right acroſſe;take with your 
compaſles halfe the length of the tranſuerſarie, and 
placing one foote of the compaſles vpon the point 
B, make with the other a marke in the lineB C, 
which may ſerue for the point G,and draw thorow 
the point G the line GT, which may runne equally 
diſtant from the line E B. Finally,laying one end of 
the ſtaffe ypon the point G,let it lieall along iuſt vp- 


? 


So 
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on the line G I, and make you markes vpon the ed- 
ges of the ſtaffe, by which you may draw 90 lines, 
putting the number of cuery line, vpon the ſaid 
edgc,beginning to place 9o where the line BE doth 
crofle the ſtaffe, and from thence deſcending vato 
one or two, which may be put downe according to 
the length of the ſtaffe and the largeneſle of the 


- tranſuerſarie. 
GCuarn XI 
Of the poſition of the North ſlarre,and 
the guards, 


SSA Monegſt the 48 conſtellations, which the 
AYPY Aſtronomers place in the heauens, the 

LOR Yy neereſt vnto the pole of the worldis that 

ESEESY which they call thelefſer Beare, and the 

mariners Bozina, or y horne,in regard of the faſhion 

thereof : which conſtellation conſiſteth of 7 ſtars, 

which are placedafter this % 

maner: And of theſe ſtars 8” OY 

the three greateſt marked 

with the letters ABC doe * »» 

ſerue eſpeciallie for our 

purpoſe. And ſo A is cal- | 

led the North ſtarre;B the \ 

formoſt guard; C the 0- 

ther guard behinde. And * 

they are ſo called, becauſe 

that by force of the mo- X 4 

tion of the firſt moueable + 2 


heauen the ſtarreB goeth 


alwaies- 
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alwaies before, and the ſtarre C behinde. Every of 
theſe three ſtarres as well as al others inthe heauens 
beſides, deſcribe their circles round abour the pole, 
with the motion of the firſt, or higheſt moucable 
heauen : in which motion, ſometimes the two ſtars 
A Bareiuſt of one heigth aboue the Horizon : and 
then they are ſaid to be Eaſtand Weſt one froman 
other. Sometimes they ate in a perpendicular line 
to the Horizon according to our ſight; and then 
they are ſaid to bee North and South : and ſome- 
times alſo the two guards B C are Eaſt and Weit 
one from another, and then the former guard bea- 
reth from the North ſtarre Northcaſt and South. 
weſt. And when theſe two guards be in a perpendi- 
cular line one aboue another, the former guard 
beareth from the North ſtar Northeaſt and South- 
welt. In ſo much that from theſe foure poſitions do 
ariſe cight rules for the eight rumbes, wherein the 
former guard may ſtand, being conſidered in re- 
ſpe of the North ſtarre. And ſo preſuppoſing that 
the Northſtarre is diſtant from the pole three de- 
orees and an halfe (according to the opinion of 
ſome mariners, who loue numbers that haue not 
any fractions) ſometime the North ftarre ſhall bee 
as high as the pole itſelfe, ſometime three degrees 
and one ſecond lower or higherthen the pole, and 
ſometime three degrees, and ſometimes one and 
one ſecond,and ſometime halfea degree. 


Cuar. 
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Curaye; XIII. 
of the heieth of the flare taken with the 


Croſſe-ſff 


| 
| O know how much the North ſtarre is i 
&2, elcuatedabouethe Horizon,you mult il 
[7A ;©2| rake the hceigth thereof onelyat ſuch 
2 times when as in reſpect ot the tormer 

guard it 1s in fome one of theſe foure 
rumbes, that is to ſay, North and South, Eaſt and 
Weſt, Northeaſt and Southweſt, and Northweſt 
and Southeaſt. Wherefore ſeeing it placed in any 
of the forcſaid rumbs,you ſhal put that end of the 
Croſle-ſtaffe which is next 9o degrees vpon your 
cheek-bone.at the vtter corner of your eye: & hol- 
ding it there ſtedfaft, you muſt moue 5 tranſuerfarie 
till you ſee the Horizon ioyned with the lower end 
thereof ; and the North ſtarre with the higher end. 
Then marke the degree, and part of the degree 
which the tranſuerſarieſheweth vpon the ſtaffe, for 
thatis che heigth of the ſtare, 


Cray. XIII. 
T he regiment or rules of the North ſtarre. 


T he firſt rule, 
Hen the guards are in theEafſt, the former 
WS ouard beareth with the North ſtarre Eaſt 
PA 2nd Weſt; and then the North ſtarreis a 
degree and halfe vnderthe pole: letvs adde this de- 


eree and one ſecond to the heigth which we _ 
ue 
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ved with the Croſle-ſtaffe , and the whole produt 
ſheweth the number of degrees which the pole is 
eleuated aboue our Horizon. And ſo much are we 
diſtant from the xquinoQiall toward the Notth, 


T he ſecond rule. 


When the guards arein the Northeaſt,one guard 
beareth from another Eaſt and Weſt : and the for- 
mer guard ſtandeth from the North ſtarre North. 
eaſt and Southweſt; and then the North ſtarreis 
vnder the pole three degrees and one halfe; which 
being added tothe heigth of the ſtarre, will ſhew 
you the heigth ofthe pole. 

Thethiradrale. 

When the guards beat the higheſt, then the for- 
mer guard beareth from the north ſtarrenorth and 
ſouth, the north ſtarre being then three degrees vn- 
derthe pole : which three degrees being added to 
the heigth of the ſtarre, doe ſhew the true heigth of 
the pole. = | 2 F-9. 
T he forth rule. 

When the guards are in the northweſt, they 
beare one from another north and ſouth, and the 
former guard lieth from the north ſtarre northeaſt 
and ſouthweſt : and then the north ſtarre is vnder 
the pole halfe a degree: which halfe degree being 
added to the heigth of the ſtarre, giueth you the 
heigth of the pole. 

The fifth rule. 

When the guardsare in the eaſt,the formerguard 
lieth from the north ſtarre eaſt and weſt, and then 
the north ſtarre is a degree and an halfe aboue -” 
_ 


pole, which degree and an half being deduced our 
of the heigth of the north ſtarre,the remainder is the 
iuſtheigth of the pole. 

. | The ſixth rule. 

. Whentheguardsarein the ſouthweſt, one bea- 
reth from another eaſt and weſt, and the former li- 
eth from the north ſtarre northeaſt and ſouthweſt, 
and then the north ſtarre is aboue the pole three de- 
grees andan half: which three degrees andan half 
being dedued out of the heigth ofthe ſtarre, that 
which remaineth ſhall be the heigth of the pole: 


The ſenenmh rule. Js 


. When the guards are at the loweſt, the former 


| guard beareth with the north ſtar northand ſouth * 
| andthenthenorth ſtarre 5 abouethepolethree de- 
| ns; which being deducted, the remainder is the 
| heigth ofthe pole. 2s 
Tae _ Theeirthruk. 

When the guards are in the ſoutheaſt, one bea- 
reth from another north and ſouth,and the former 
beareth from the north ſtarrenorthweſt and ſouth- 
eaſt, and the north Narre is aboue the pole halfe a 
degree: which halfe degree being deduced from 
] thehcigthof the ſtarre, the remainderis the heigth 
' ofthe pole aboucour Horizon,andiuſt fo much are 
| wediſtant fromthe zquinoctial towards the north. 
+This is the account whichalwaies hath bin made 
ef the-north ſtarre-from the time that it hath had 
three-degrees and-2n halfe diſtance from the pole 
| Ynatothisprefent. But becauſear this time by reaſon 
| ofthe.compound motion of the 8 and 9 heauens, 
| the; fixed ſtarres- haue notably varied from: _ 

291{i* 3 | P &&, 
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places,the pole ſtare hath alſo approched neererthe 
Inficadofall Pole,bcing now diſtant therefrom not abouethree 
theſerules of degrees and eight minutes. Ando Ithinke it conue- 
Ce nient to ſet downe the account which ought now 
roneous)vie to be made thereof according to the foreſaid di. 
therible of Z- ſtance : to the end that from hencefoorth the hei 

"= _ of the pole taken by the ſtarre may agree iuſtly with 
hcight;ſeet thediftance from the zquinotial raken by the Sun, 
downeintie \yhichtwothings haue hitherto diſagreedand cau- 


thisbooke. ſed no ſmall confuſion vnto the inp; and | ſome 
error in-nauigation. ' 


The (Eaſt, pious; adde 4 I IE 20 min, 


po, Northeaf?, { 475% $ heigth )3 degrees 8min, 
cing )North, | ( taken by "go degrees 41 min, 


in the. (Noi thweB, \Croſle-ſtaffe, Co degree 27 mins; 
 Inthecontraryrumbesto theſe you'muſtdeduR 
theſe degrees from the heigth of the ſtarre, which 
you take with your Croſſe-ſtaffe, and then you ſhall 
haue 0 HR of the pole abous _ Horizons! 
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ped Q 2 Y chere is ſarte dick ;venlled by theSpe 
LEPEDe niards el 21ion, ſignified before by theilet- 
ter D, which ſtanding eaſt and weſt from:thenorth 
ftar;gtuerhryou to vnderſtand, that ir; and rhenortl 
ftarre,and the very pole are Gaſt and weſt. Ando 
takingthe heigth of the north ſtarre,when ivis thus 
Pans [ of the. Gaiov, withour making any 


other 


] ſaarre. 
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other account, you have the iuſt heigth of the pole 
and the diſtance from the xquinoRiall. 

Sometimes allo it falleth out, that being verie 
necre-vnto the line, or for ſome other cauſe, the 
guards cannot be [tence how they lie from the north 
ſtarre, For remedie whereof there arethree ſtarres, 
by which (ſecing any of them and thenorth ſtarre, 
albeit you cannot ſee the guards) you may know 
the heigthof the pole,and theſeare the ſtarres which 
the mariners call the third, the ſixth,and the ninth. 
The third is the head of that conſtellation which 
the Aſtronomers call the Dragon, 8: it maketh with 
ewo other ſtarres that follow it,this figure: =, 
The fixth is the right foote of Cephens : and * we 
the ninth is the left foote. The third was ſo 
called, becauſeitcommeth vntoeuery third rumbe 
three houres after the former guard; and the fixthis 
ſo called, becauſe it commeth fixe houres after the 
former guard ;and the ninth, becauſe it commeth 
nine houres after the former guard. Whereof it fol- 
loweth, that when the third ftarre is diretly aboue 
the north ſtarre, the former guard is in thenorth- 
welt, the ſixth ſtarre in the northeaſt, and the ninth 
inthe caſt. And to know this in the other rumbes, 
you may peruſe the table following ; wherein is 
maniteſtly-ſer down where the guards are,and how 
they are ſituate, in what rumbe ſoeuer any one of 
thefe three ſtarres is found. So that it will be an ea- 
fiemarter to know theplace of the guards, and the 
heigth of the pole, the heigth of the poleſtarrebe- 
ng found;and the place of the third, ſfxth,or ninth 


Here 


cing 


in the 
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Here  followeth the T FA 


| Eaſt | 
Northeaſt 
The {North - 
guar ds| Northweſt 


| Welt 
Sourhweſt 


[South + 


| Southeaſt. 


The 


third 
\ſtarre 
| is in 
the. 


Southealt | 
Eaſt 
Northeaſt 
North 
Northweſt 
Weſt 
Southweſt 


| The 
| fxth 


!South. 


Eaſt 


{tarre| 


inthe 
Weſt 


South 
Southeaſt | 


Southweſt: 


q 


The 


Northeaſt [ninth 
North 
Norchwe 


{tarre 


| inthe 


-\Sourthweft 


South —- 
Southeaſt 
Eaſt | 
Northeaſt | 
North 

Northweſt 
Weſt, 


—_ _— 


- In this table the firſt columne ſerneth for the 

uards;. the ſecond forthe third ſtarre , the third co- 

umne for theſixth ſtarre, and the fourth for the 
ninth ſtarre. In ſo much as if you ſceke the rumbe, 
ſceing any of theſe foure ſtarres in this table, right 
againſt the ſame doe an{were thoſe rumbes where 
the other three are,although we cannot ſeethemin 
the heauens. 


the Croſier, And it is holden for certaine,that when 


Cuae. XVI. 
Ofthe Croſiers. 


- 


Te = |Henthe mariners paſſe the xquinodiall 


line. towards the South, ſo that they 


VAN cannotſeethe North Natregthey make 


W viſe of another ſtar, which is in the con- 


ſtellation called by the Aſtronomers 
the Cextaure : which ſtarre, with other three notable 
ftarres, which are in the ſame conſtellation, maketh 
the figure of a croſle; for which cauſe they call it 


the 


T he Sea-chart. 
the ſtarre A ( which of all foure 7 
commeth neereſt to the South 
pole ) is North and South with 
the ſtarre B, that therr it is rightly * * 
fituate to takethe heigth by. And 
becauſethis ſtarre A (which they A 
call the Cocks foote)is thirtie de- * 
orees from the South pole,it commeth to paſſe that 
1f being ſituate, as is aforeſaid, we take the heigrth 
thereof (which is then the oreateſt that it can haue) 
this heigth will truly ſhew how farre wearediſtane 
from the xquinoctiall. For it the ſaid heigth bethir- 
tie degrees, then wee are in the very xquinoctiall : 
and if it be more then thirtie degrees, thenare wee 
by ſo much paſt the xquinoQial towards the ſouth. 
And ifit be leſſethen thirtie degrees,ſo much as it 
wanteth are we to the north of the xquinoGtiall. 
 Andhereitisto benoted, thatwhen the guards 

are in the northeaſt, then are theſtarres inthe cro- 
fier fitly fituate for obſcruation, becauſe then they 
are inthe meridian. 


CG HAPs X V IL. 
Of the Sea Compaſſe. 


He Sea Compaſle is oneof the moſt ne- 
ceſſarie inſtruments which are vſed in 

V2. Þ Navigation : for day and night, in 
> cleere and darke weather it ſhewerh 
alwaies the right way through the ſea. 


And therefore it is meete that this inſtrument bee. 


' made with much care, to the end that it may be 
K k moſt 


50 The Sea Compaſſe. 

moſt certaine andtrue. And the manner of making 
tiis,that vpona peece of paſtboord,you drawacir- 
cle ſo bigge as you will haue your Compaſle to be ; 
which being diuided into 32 <quall parts ( as wee 
haue alreadieſhewed in the Chapter of the winds) 
with ſixteenelines crofling one another in the cen. 
ter,then you ſhal adorne the eight principall winds, 
as is to be ſeen in the figure following, ending in 
the North with a flower delis : and you ſhall paint 
the Northand South,and Eaſt and Welt with blew, 
and the Northeaſt and Southweſt, and the North- 
weſt and Southeaſt with red. Andthen taking two 
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ſteele wires, whichareto be placed like the head of 
a launce, you muſt faſten them on the backſide of 
the ſaid circle, in ſuch ſort that one meeting ot the 

oints of thoſe ſteele wires be right vnder thenorth, 
allowing halfe a point towards the northeaſt, in re- 
gard of the northeaſting of the needleat Seuil : and 
the other. meetingat the oppoſite point, which is 
ſouth, and halfa point towards the Southweſt : and 
touching or rubbing thoſe two points of the wires 
with the ends of the Loadſtone, which looke to the 
north and to the ſouth, to wit, the north points of 
the wires with the ſouth of the ſtone; and the ſouth 
pon of the wires with the north of the ſtone. This 
eing done, you mult place vpon the center of the 
faid circle a capitell, which muſt be very well bored 
in forme of a round piramis,to the end thatthe roſe 
or flie may play more nimbly vpon the pinne. This 
inne muſt be made of latin with a very ſharp point, 
and is to be faſtned vprightin a round box of wood, 
which muſt bee of the faſhion of a great cup diſh, 
containing the roſe within it, being couered aboue 
with a clcere round glaſſe, and the ioynts thereof 
muſt bee ſtopped with wax, to the end that no 
winde may enter into the roſe to difturbe it. There 
muſt be great care had, that this roſe, with the wires 
| being placed vpon the pinne, may goe nimbly, and 
. may not ſwarue moreto the one {ide.then to the 0- 

1 ther, but may ſtand cuenand leuell. And when it 
inclineth towards cither part, you muſt put on the 
contrarie part a little wax, or a thinne plate of lead 
faſtned vnder the paſtboord which . coucreth the 


wires. This box whercin the roſe plaieth vp and 
K k 2 downe 
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 downe hangeth within two hoopes of latin, which 
2re two round circles incloſed one within another, 
and diſtant aſunder by the ſpace of halfe a fingers 
breadth, with two nailes of latin which are diame- 
trally oppoſite. And the box being fitly placed with- 


in theſe hoopes, you muſt make in the outward 


hoope two holes, which muſt be diſtant from the 
foreſaid two nailesa quarter ofa circle both waies : 


And by theſe two holes muſt the outward hoope 


ot circle be faſtned within a ſquare box, or around, 
ſoas although that vttermoſt box be toſſed vp and 
downe euery way with the motion of the ſhippe, 
yet alwaies the ſuperficies and glaſle of the inner 
box may lie leuel withthe Horizon. And this being 
done with care, the inſtrument, which they call the 
. Sea Compaſſe, is fully finiſhed. The manner of v- 
fingthe ſame is, when being placed with the box in 
the midſt of the pup of the ſhip where the bittacle 
ſtandeth inarightline, which paſſeth from the bolt- 
ſprit by the midſt ofthe maine maſt to the puppe,it 
ſerueth continvally to gouerne the ſhip by mouing 
ofthe rudder,till the winde or theline of your com- 
paſſe, towards which wedeſireto ſhape our courſe, 
ſtand directly towards the prow or boltſprit of the 
ſhip. They vlſe alfo for the night to marke a point 
within the inner part of the inner box, which in re- 
ſpect of the capitell ofthe compaſſe, may ſtand di- 
rely towards theprow of the ſhip: Andalwaiesin 
euiding the ſhippe, you muſt take heed that the ſaid 
point be continually ioyned with the winde of the 
roſe towards which you intend your courle. 
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Cuaye, XVIII. 
How the variation of the Compaſſe 
may be found, 


> He mariners vie ta examine whether 

w their compaſſe northeaſteth or ſouth- 
welteth, watching for that purpoſe, 
> When the former guard beareth with 
the north ſtarre northeaſt and ſouth- 


well, taking alittle of the point of north and ſouth. 


And placing their compaſle in an open place,where 
thenorth ſtarremay be ſcene, ifthe flower dce-lis of 
the roſe looketh diretly towards the ſtarre, their 
compaſle varieth nothing at all : but if theſtarre be 
tothenortheaſt,ſo much as it varieth from the point 
of the flower de-lis,ſo much the compaſle northwe- 
ſeth : and if itvarieth to the northweſt ofthe com- 
paſſe,how much the ſtarre ſwarueth from the point 
of the flower de-lis, ſo much the compaſſe northea- 
ſteth. And in regard of this variation of the com- 
paſſe there muſt alwaies allowance be made in the 
courſe which is holden. This manner of finding 
out the variarion I do account to be ſomewhat ſub- 
ie ynto error : but at land there is another more 
certaine way by the meridian line, which is to be ta- 


ken in manner following. 


T he finding of the meridian line. 


In a ſuperficies whichis plaine and leuell euery 
where, and in a place wherethe Sunne ſhineth at 
| | Kk 3 his 
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| hisrifing and ſetting, you muſt draw certaine circles 
vpon one center: and having pitched a ſtile vpripht 
in the ſame center (the head whereof muſt be ap. 
p:oucd with a paire of compaſles to be equally di- 
ſtant from all parts of one of thoſe circles ) obſerue 
you in the morning two or three houres before 
noone, when the point of the ſhadow of the ſtile 
toucheth the circumference of any of thoſecigcles: 
& bauing made a mark in the touches,rake diligent 
heedin the after noone alſo when the ſame pointof 
the ſhadow turneth about to touch in the ſame cir- 
cle,and making another mark in that ſecon& rouch, 
diuide in the midſt that part of the circle, whichis 
betweene thoſe two markes. Thenlaying yourruler 
ypon the point of the Jiuiſton, and vpon the center 
of thoſe circles, draw a line, which ſhall be your me. 
ridianand the true north and ſouth rumbe, vpon 
which ſetting your compaſle, and laying your ruler 
over theglaſſc that it may paſſe along over the me- 
ridian, and ouer thecenter or capitell of the roſe or 
flie : either the ſaid ruler lieth over the north and 
ſouth of the Compaſle (andthen is the Compaſſc 
without variation ) or the ruler declineth toward 
the northeaſt or ſouthweſt; and how much it decli- 
neth that way,ſo much the compaſſe northweſteth: 
orel{ettdeclineth towards the northweſt, and then 
it northeaſteth ſo much as the rnler declineth that 
way. But to know the variation of the Compaſſe 
both at landand ſea, wee will deliuer another farre 
more eaſfteand cestaine way, when We come to 1n- 
ereate ofthe vniucrſall Diall. 


Curar, 
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The Sea-chart. 
_ Cuar, XIX, 
Of the Sea-chart, 


He Sea- chart is nothing elſe but aliue- 
{i ly picture of the earth and water, And 
itcontaineth fiue notable things, which 
2) doe concerne as well the true making 
of the Chart,asallothe inabling of the 
marinerto know the way which hee maketh, the 
place where he is,and the end of his journey. 
Thefirſt is the layingout of the coaſts of the land, 
which that it may be truly done,ir is mecte that eue- 
ry thing bee ſet downe in the Chart in. the ſame 


courſe, diſtance, and heigth that ſhall be found in 


nauigation. 

The ſecondis, that it containeth not onely the 
coaſt ofthe firme land, but alſo all other particulari- 
ties which doe occurre in failing, as namely, Ilands, 
I{elets,bankes,or barres,ſhoulds,rocks and flats. 

The third is the lines which ſignifie the 32 winds, 
by the helpe whereof we may ſee whether the parts 
ofthe land be well laid our,and in their true courſes 


one from another. And of theſe windes the blacke 


are the eight principall, wbich are called whole 
windes. The greene be halfe windes, or half parted 
windes : andthe red be the quarters of the windes. 
You may know in your chart whether theſe windes 
be well drawne,if youtrie with your compaſles that 
all points of them be equally diftant one fromano- 
ther : and that all windes repreſenting the ſame 
rumbe be parallels: As namely, that one northeaſt 
Kk 4 and 
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and ſouthweſt rumbe be parallel to another north- 
eaſt and ſouthweſt rumbe. The fourth is the gra- 
duation,in all parts whereof itis meete that the de- 
* Orrather orees * be equall one to another : and that the parts 
— of theland do directly lie caſt and weſt from thoſe 
omibez- degrees vnder which they are ſituate. The fifth is 
quinottialline the ſcale of leagues, which you may ſeewhetheric 
oma wary be true,by taking betwixt the points of your com- 
South, paſſes iuſt foure degrees out of the line of gradua- 
tion, which being applied to'the ſcale of leagues, 
muſt there agree exactly with 70 Spaniſh leagues, 
or 80 Engliſh. 

By the Sea-chart are knowne fiue things : The 
firſt is the lying or trending ofthe coaſt. The ſecond 
is the diſtance or number of leagues from one coaſt 
to another. The third is, the latitude or diſtance fro 
the xquinoQtiall, wherein all lands both continents 
and Ilands, as alſo eaery port, riuer, ile, ſhoald, or 
banke is {ituate. The fourth is the rumbe of rumbs, 
by which weareto ſaile from one place to another, 
The fifth is the pointor place where wee are with 
our ſhip when wee are ſailing. The firſt is knowne 
with a paire of compaſſes, putting one foote thereof 
vponthe beginning of the coaſt whofe trending we 
defire to-know,and the other foote vpon the rumbe 
which to our thinking is euery where equally di- 
ſtant from the ſaid coaft. For if one foot of the com- 
paſſes running along the coaſt, the other foote kee- 
peth by the ſaid rumbe, then we ſay the coaſt lieth 
cuen with that rumbe. And:if our Compaſſe run- 
neth without ſwaruing one foote from the rumbe, 
and the other from the coat, till the point which 

runneth 
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runneth along the coaſt leaueth it, then from that 
very place whete it'leaucth the ſame, wee may ſay 
that vnto the other place where it began, the coaſt 
runneth by ſuch a rumbe,asifa man ſhould ſay eaſt 
and weſt, northeaſt and ſouthweſt,'or any other 
rumbe whatſocuer. | 
-  Theſecond thing(which is thediſtance) may be 
found by taking betweene the pojats of your com- 
paſſes out of your ſcale of leagues, (if the diſtance 
be very great ) an hundred leagues, and meaſuring 
with your compaſſe ſo opened from one place to 
another: nowif in ſo doingit falleth not tuft, then 
remembring how manyhundreds of leagues there 
are,you mult for the meaſuring of the reſt pitchone 
foote of your compaſle vpon the point where the 
laſt hundred ended; and the other foote vpon the 
land, whoſe diſtance you deſire to know : the bring. 
ing the compaſſe ſo opened to the ſcale of leagues, 
you ſhall ſee manifeſtly how many leagues theſaid 
diſtance ſurmounteth aboue the hundreds. But if 
the diſtance be lefſe then an- hundred leagues, then 
ſetting the points of your compaſles vpon thoſe two: 
places whoſe diſtance you deſire to know, and re. 
mouing the compaſle ſo opened to'the ſcale of 
tkeagues,you ſhall eaſily know the diſtance of one of 
thoſe places from the other, © "e 
The third(whbich is the heigth or latitude where- 
in euery port;riuer or Tland ftandeth)is ro be found 
by pitchingi'one foote of your compaſles yo the 
land, hauen, or-cape, whoſe heigth you defire to 
know,and the other foote vpon the nexteaſt and 
weſt parallel, and the:compaſle remaining-in = 
itt ort, 
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ſort,moue the point thereof along the ſaid parallel, 
or rumbe, to the line of graduation, and there the 
other foote which lay vpon the land will ſhew you 
the heigth thereof. 

The fourth (which is the rumbe or rumbes by 
which you muſt ſaile from one place to another) js 
knowne after this manner: If you be to ſaile by one 
rumbe only, you may know it by pitching one foot 
of your compaſles ypon the place from which you 
are to depart; and the other foote vpon the verie 
next rumbe,which to your thinking goeth moſt di- 
realy tothe place whither you would go; and run- 
ning by that rumb with one foote of your compaſle 
ſo opened,the other foote will touch the place whi- 
ther you are going. But if it toucheth not the place 
whither youare going,then pitch one toote of your _ 
compaſles vpon the ſame place,and the other foote * 
vpon the ſecond rumbe, which you ſuppoſemay | 
leade you thither ; And placing one foote of ano- | 
ther paire.of compaſles ypon the place from whece 
wedepart,and the other vpon the moſt dire&trumb 
toward the place deſired ; theſe two compaſles run- 
ning along the rumbes one toward another ; you 
muſt marke where thoſe two points ioine together, 
one whereof came from the place of your depar- 
ture, and theother from the place whither you are 
to goe; andthe point where they both concurre is 
that to which weare to change: our courle. 

As forexample, if I faile from the barre of S.Zu- 
can,to fall with Punta de Nazz vpon the Ile Tenerife 
intime of winterzit is euident that I muſt ſaile ſouth- 

weſt and by ſouth,ill I bring my ſelfe caſt and _ 
wit 
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with Cape Cantine in 32 degrees and an halfe : and 
from thence ] muſt goe ſouthweſtand by weſt: bur 
not all the way, bccauſe putting one point'of the 
compaſle vpon Cape Cantine,and the other point vp- 
on the ſouthweſt and by weſt rumbe next vnto ir, 
my compaſle thus running open alangſt the ſaid 
rumbe,the pointwhich departed from Cape Cantme 
willrunneon the:outfide of Paniade Naga. But in 
ſuch a caſe as this I place one point of one paireof 
compaſles at Punta de Naga, and the other pointvp- 
on the ſouthweſt rumb : Likewiſe Iplaceone point 
of another-paire of compaſſes at Cape Cantine, and 
the other vpon the next fouthweſt and by weſt 
rumb, Then lettheſe two compaſles foopened run 
by theirſaid rumbes one againſt another, and then 


you muſt looke in-what placeand heigth the verie _ 


point is, where thoſe two points of the compaſſcs 
which departed from Punta de Naga and Cape Cantin 
doe meete : and I fay,that when Iam come to the 
faid heigth and place, bauing failed from Cape Cau- 
tine ſouthweſt and. by weſt, then I muſt change my 
courſe and runne ſouthweſt. 


| Cuar XX: 
Of the point of imagination. 


—-4 Hc fifth thingto be knowne by the Sea- 

' chartis the point of the ſhips place,and 
& this they terme to caſt a point, or to' ſet. 
p YO a prick vpon the chart: which isno 0- 
thing bir to finde a point therein which is pro- 


- 


ther 


portionally diſtant in the chart from all the _ | 
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and Ilands there deſcribed ſo many leagues of the 
ſcale, as there are leagues of diſtance vpon the ſea 
from the place where you are to the lands, and 1- 
lands round about you, repreſented by theſe that 
are in the chart. This point 1s to bee found rwwo 
waics; either by imagination, or. by trauerfing, 
which may properly bee called geometricall; The 
point of imaginationis viually found by the firſt of 
theſe two waies when we ſaile direly by a parallel 
circle; which is when wee faile due caſt, and weſt, 
keepingalwaiesin oncheigth and diftance from the 
#quinoRiall : or when we ſaile by anyother rumb 
| Incloſe weather, when neither the Sunne at noone, 
nor the north ſtarrein the night can be ſeene. 

This point doth preſuppoſe the knowledge of 
twothings ; to wit, the rumbe by which wee haue 
failed,and thatis knowne by the Compaſle,and the 
leagues which we haue runne; and this hath nocer- 
taintic, but is alittle more orlefſe then a good ma- | 
riner, according to his imagination ſuppoſeth that 4 
hee hath failed, whereof the faid point tooke his * 
name. 

This pointis found in the chart, by taking out of 
the ſcale of leagues ſo. many-lJeagues as a man can 
well eſtimate.that the ſhip hath gone + and pitching 
one foote of the compaſle in the place from which 
you departed, you ſhall ſerthe other pointin ſuch 
ſort, that both may bee equally diſtant from the 
rumb or winde whereby you haue ſailed; & where | 
that ſecond point of your compaſſe ſhall fall, there 
is yourſhipaccording to your imagination. 


Cuar. 
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Cray, XXI. 
Of the trauerſe or Geometrical point. 


CRERPYHe point found by imagination is not 


” 


\ &j lo certaineas is conuenient, becauſe it 
Ez, $64 oft commeth to paſle, either becauſe 

ewt>es} the mariner hath not made true ac- 
counr of the way that his ſhip hath made, or for 
ſome other cauſes therewith concurring, that if hee 
taketh theheigth by the Sun,or by the north ſtarre, 
atter he hath caſt his point, he commeth not to find 
himſelf in thatdiſtance from the equinoQial, which 
his point of imagination doth ſhew him, but in 
ſome other diſtance. And to auoid this errorthere is 
another way of caſting your point in the chart, 
which is called punto de eſquadria(the trauerſe point) 
which point preſuppoſeth the aſſured knowledge 
of two things, one is the rumbe by which you 
haue failed, the other is your diſtance from the #- 
quinoctiall. 

For all this art of Nauigation is grounded vpon 
the courſe,and height which is in quantitie all one 
with the diſtance from the xquinoctiall. The rumb 
or courſe is alwaies knowne by the compaſle, the 
height by the tarre,and the diſtance from the zqui- 
noctiall by the Sunne. 

"This being knowne, ſet the foote of one com- 
paſſe atthe port or place from whence you depar- 
ted, and the other foote in the next rumbe where- 
upon you haue failed: and placing one point of an 


other paire of compaſſes vpon the line of gradua- 
tion, 
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tion, in the degreeof your diſtance from the zqui- 
nociall,and the other point ypon the next eaſt and 
weſt rumbe, let theſe two paire of compaſles ſtan- 
ding thus open,runnealong the rumbs,one towards 
another, till the point which came from theplaceof 
your departure, and that other which came from 
the heightof your graduation, meete : and where 
they meete, there is the place of your ſhip. And this 
point ſo found out,is moſt certain, whenthe height 
is carefully taken,and the rumbe knowne. 


Cuae. XXII. 
Of the amending of the point of imagination. 


FTE that knoweth how to finde out the point 
SÞ1 - by trauerſing, ſhall eafily amend the point 
RS of imagination, when hauing taken his 
height, hee findeth the ſaid point not to be good, 
and certaine. And heereis to bee noted, that when 
you ſaile caſt and weſt, and finde the point by ima- 
gination, this point cannot bee amended, but you 
muſt faile in doubt how many leagues you haue 
gone,vntill vou fall with the land; becauſe that ſai- 
ling in that courſe neither the height of the pole, 
nor your diſtance from the xquinoGtiall, doth any 
whitalter. But when you ſaile by any otherrymbe, 
your point of imagination may bee amended, and 
the amendment thereof ſhall be ſo much the more 
certaineas therumbe of your nauigation commeth 
neerer to the north or ſouth, and by ſo much the 
more vncertaine as it.commeth neerer tothe caſt or 
weſt. Thisamendmetis made two maner of waies, 


namely, 


n . 
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namely, either by trauerfing, or by theamendment 
of north and fouth,and eaſt and weſt; which ſecond 
amendment though it dea kinde of trauerfing, yer 


is it called by another name, to diſtinguiſh it from 
the firſt. 


T he amenament of the point of imagination 
| bythe trauerſe point, 


When you will amend your point of imagina- 
tion by trauerſing, you muſt ſer one foote of one 
paire of compaſles in the point found by imagina- 
tion, and the other foote vpon the nextrumbe by 
which you haue ſailed : and ſetting the footeof an 
other paire of compaſles in the line of graduation 
ypon the number of degrees, which you finde your 
ſelfe diſtane from the xquinoial), and the other 
foote vpon the next caſt and weſt line; runne with 
your compaſſes ſo opened by the foreſaid rumbes, 
till the point proceeding from the graduation, and 
the other which proceedeth from the point of ima- 
gination doe meete iuſt together,and then you may 
ſay that your point of imagination is mended by 


trauerſing. 


T he amendment of the point of imagination by 
North South, Eaſt, Veſt. 


The amendment by north, ſouth, eaſt, weſt,is af- 
terthis manner : Setthe foote of one compaſle vp- 
on the point found by imagination, and rhe other 


foote vpoa the next north and ſouthrumbe : _ 
place 
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place one foote of another compaſſe in the line of 
graduation vpon the degree wherein you find your 
{elfe, and the other vpon the next eaſt and weſt 
rumbe,and fo let theſe two compaſles runne thus 
open by their rumbs, till the point which commeth 
from the point of imagination,and the other which 
commeth from the graduation doe meete ; for then 
is your point of imagination amended by the a- 
mendment of eaſt, weſt,north, ſouth. 
Of theſe twwoamendments the firſt ſerueth when 
ou ſaile ina large gulfe,becauſe you may runne at 
libertie with the compaſle: the ſecond ({crueth neere 
vnto any coaſt, f 


Cnay. X XIII. 
T he point by imagination and the height. 


Hen you faile by the. ſixth or ſeuenth 
Y&1 rumbe,thatis,bytheeaſtandby north, 
WA or caſt and by ſouth, or by the weſt and 

We by north,or weſt and by ſouth : orclſe 

by the eaſt northeaſt, or weſt ſouth- 

weft, or by the eaſt ſoutheaſt, or weſt northweſt, 
there is a certaine difficultie which way breed great 
error in finding the trauerſe point; notwithſtanding 
the latitude be taken, by reaſon of the rudder that 
guideth the ſhip, which giueth certaine yawes out 
of the courſe thatthe Pilot pretendeth, or by reaſon 
ofthe winde which bloweth not right in the pup, 
bur maketh the ſhip fall rothe leeward, from the dt- 


rectandtruecourſe which it oughrto keep, Where- 


fore becauſe :inſucha caſe; if you finde Pg 
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by trauerſing, ſuppoſe by eaſtand by north, theway 
which Ithinke is made and hath been failed maybe 
by the caſt northeaſt : which point ſo:found;muſt 
ſtand more forward then the true point;by-ſo much 
difterenceas there is betweene 42 and88 Spaniſh 
leagues, which is 46 leagues,that is the difference of 
diſtance from the meridian ornorth and ſouth line 
inthoſe two points. In ſuch a caſe asthis, it is not 
meecte to find your point by trauerſing, toauoid the 
error which hereupon may enſue, which errorari- 
ſeth of ſuch a cauſe, as that a mans judgement; be it 
neuer ſo good, cannot eaſily determine thereupon, 
and ſo conicquently he cannot iudge preciſely. But 
to auoid contuſion and cauſe of etror, hee muſt caſt 
his point in manner following, and hee ſhallerre as 
little as is poſſible. 

Lethim examineaccording to the ordinary run- 
ning of his ſhippe, how much way ſhe might make 
euery day that hee hath ſailed; and the leagues that 
ſhall amount in all the daies, let him take between 
the points of one compaſſe : and let him place one 
point thereof ypon the place from whence hee de- 
parted : and taking another compaſſe, let him ſet 
one point thereof vpon the graduation, according 
tothe heigth which hee hath taken, and the other 
point ypon the next caſt and weſt rumbe. Now let 
this compaſſe runne by his caſt and weſt rumbe, till 
the point comming from the graduation mecte 
with the ſecond point of the other compaſſe which 
hee holdeth not vpon the Chart : and 1n the place 
where they meet, he may ſay that theres his point, 


d his ſhip. 
and his ſhip 2 a 
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i - Andbecauſein this caſeall Pilots doenot vſe this 
pomtof imagination and height, there grow great 
diuerfities among them concerning their diſtance 
front land, whenas in long voyages they conterre 


and communicate their opinions one withanother; 


in ſo much that one according to his coniecure 
iudgeth himſclfe to be 50 leagues from land, ano- 
ther 100, another 200, and another thinketh hee is 
hard by the land. The reafon is, becauſe ſome of 
them caſt their point by trauerſing,others by iwagi- 
nation only,andothers by imagination and height, 
whoarealwatics more certaine then the reſt, 


i, Ngo Ouae, X XIII. | 
_ ©: VV hatitis toincreafe or diminiſhin height. 


4 He mariners call it increafing in height 
C4 when they go further and further from 
SoY che #quinodtiall; and diminiſhing in 

OH FOR height when they approcti/neerer to 
the zquinoctiall.: So.that in our nauigation wee ci- 
ther faile from.a' greater to a lefle altitude of the 
pole,andthen'we goe towards the xquinoctial,and 
then theheight is ſaid to be diminiſhed: or we faile 
from aleſletoa greater height of the pole, and then 
we goe fro the xquinoQial.and are ſaid to increaſe 
our height. And hence it is that caſting our point 
by imagination, and afterwards (hauing taken the 
height)amending it by trauerſing;either the height 
wherein we findeourſelues being taken by the Sun 
or ſtarreis greater, orelfſe it is leſſe then that which 
wee made account of by imagination. And _ 
oe 
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doe ariſe foure'rules : Thefirſt is, that when'in fai- 
ling weedoe increaſe the'height,if thepoint amen- 
dedby trauerſing beof greater heightthentheipoine 
of imagination, the ſhip hath gone-moreithen the 


= 


point of imagination ſhewed vs; ' .. 


The ſecond : when weincreaſe our height, if the 
point amended by traderſing beinleſſe height then 
the point faund by imagination) thenfiathoche ſhip 
goneleſſe way then we imagined, 

_ Thethird is, whenwediminiſhiourheſphtin fai- 
ling,if the poinramended by trauerfing beinagrea-- 
ter height then;the paint:found: by: imagination, 
then hath theſhippe niade lefle way thei we geſſed 


* Ll 
w 


by our jmagination. ..; -:;, 15 8 3 Hh 
. . The fourthis, when wee diminiſh. our: height, if 
the pointamepded{by:traucrſc-beeinlefſcheight 
then the poigtifound by. imagination; then haththe 


ſhip made more way then we imagined. .  -- 


How you may caſt 4 tranerſe point without 
| Compaſſes. 


RIP Fa marinerchanceto Joſe his compaſles, 
4 [hog he may caſt hispointoftraucrſeatterthis 
{>= 2) maner:Lethimtaketwoſlenderthreeds, 
Pere and putting theend of oneof them vypon 
the place from whence hee departed, let him ſtretch 
itin equall diſtance from the rumbe by which hee 
hath ſailed, and putting another threed in equall di- 
ſtance from the next eaſt and weſt rumbe, let him 
make it to paſle by the _ of heightin which 


=y > 
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he findeth himſelfe ; 'and where the two threeds 
crofle one another, there isthe point of theſhip:and 
alwaiesthe firſt threed (if it hath not-changed the 
courſe) ſheweth:the way which the ſhip hathgone, 


and the ſecond theparalle] wherein theſhip is: 


Ji 25121 1.  Cuap, XX VI; Ei SUR SAT 


p_—_—TXaminethe difference of the degrees of 
i BAS! diſtance fromthe zquinoRiall, which 

7 2 PUR are: betweene the place from whence 
ES theſhip ſerfoorth;andthe place where 
 theſhip is : Then taking the heights'of both places 
very precifdy, and ſubtraRting thelefſer out of the 
greater, !that which'remainetli- is the differetce * 
which difference you muſt multiplie by the leagues; | 
which anſwereto onedegreeintherumb by which 
you haue ſailed, and thoſe leagues which the de- 
orees and minutes .of difference ſhall make,you ſhal 
take betweene' the points ofa paire of compaſſes 
out of your ſcale of leagues. And holding the ſaid 
compaſle ſo open, ſet one foote thereof ypon the 
point from whence the ſhip departed,and the other 
foote ſtretching towards the place whitherthe ſhip 
hath ſailed;you muſt hold ypalittle from the chart: 
and you muſt fet one foote of the other compaſſe 
at the degree of the:diſtance wherein your ſhippe is 
from the zquinoctial,when the ſaid point is ſought 
for, and the other point you muſt place vpon the 
next caſt and weſt parallel. And let this ſecond com- 
paſſe runne by his next eaſt and weſt rumbe, _ 


the point of the firſt compaſle lifted vp, being ſe 
downe,:that. point of the ſecond compaſſe which 
camefrom theſaid degreedoththeetetherewithal: 
and where thoſe two points ſhall meere,there is the 
true point of the ſhip. 110y og 


119 60, 1114 Gilrar NAV Dos 2g £5 
Of the leagues which in nanigation anſwere toeach 
acgree of latitudein enery rumbe. © 


W322 F we ſuppoſe (as weehauebeforefaid in 
24 [rey the chap: of the quantitic of Fearth)that 
= a) the greateſt circle thereof containeth in 
WR compalle6300 commo _ leagues, 

the ynto euery degree of the- meridian '( which is 

the greateſt circle) doe anſwere 17 Spaniſh leagues 
and an halfe : ſo thatfailing north and fouth,if your 
heigth of the pole, or your diſtance from the xqui- 
nociall be varied one degree, you may ſay that you 
haue goneſeuenteeneleagues and an halfe: bur if 
you varie one degree, 'and hold yu courſe ypon 
the firſt point, then haue you ſailed 171leagues and 
;, And you haue .dedlined from the meridian or 
rightline which pafſeth by the place fram which 
you departed, three leagues and anhalf, Andif you 
faile ypon the ſecond point from the north or ſouth 
till yourheigth of the pole be changed one degree, 
you haue then gone 19 leagues and 3,and are diſtant 

from your rightline 7lcagues and ;5- And varying a 
degree ypon the third point ofthe Compaſle from 
north or ſouth, you haue gone21 leagues, and are 
departed from your right line 11 leagues and;. 

Ll 3 Sailing 
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: Sailing vponthe fourth pointof the Compaſſe, 
there ddeanſivere vnto cuerydegree 24 leagues and 
three faurths; and you arediſtirfrom therighrline 
ot meridian x7 leaguesand an-halfe. Vpon the fifth 
point you muſtallow for one degree 31 leagues and 


an halfe, and then are you diſtant from your right 


line 26 leagues anQ!z. Vpontheſtxth point doe an- 
ſwerevntoone degree of latitude 45 leagues'and 
3, and you are then parted from yourright line 42 


leaguesandz. Vpon theſeuenth point doc anſwere 


vnto-one_degree of latitnde 89 leaguesand+, and 


you are departed-from your right line 88 leagues, 


as it appeareth out of the table following. 
, T be rable of t be Author: +1 Theold table which i leſs 


. which g marepreciſe..,.'  * 'certaines 


- 
. 


 [Leaguesof |Diſtence | [Leagues of| Diſtance from| 
{che conrſe |fromthe | |the courſe|the right line| 
\Jor rumbe. _ right line. EL rumbe. or meridian, | 
LINEA SHMHCIENER 

2 I9 5 773 #3 / 63% ves 
141245] 17 5 25 [ 74-1 
1131207 | 1.305 1.26 7 
£461 45 3. | 42 5 $0 1 42" 


''*» How you nay come to know the longitude or the 


conrſe from eaſt to weſt. 


Ta which the:Coſmographers call longitude, 
is called by the mariners the diſtance from _ 
ns 3 7p | right 


? 
# 
F 
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J 
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% 
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|. rightline, and the courſe of caſt and weſt, and the 


heigth of eaſtandweſt, anditis a partofan caſt and 
weſt ramb contained betweenerwo meridians, one 
of which runneth by the point or place from whece 
we departed,and the other by the point where the 
ſhip is. This diſtance from the right line is knowne 
by the meane of two things, namely. of the'courſe 
and of the difference of latitude,” or of the courſe 
and diſtance. 7. 99230 

The courſe and thedifference of the heigth be- 


ing -giuen, you may know the ſaid-diſtance-by tra- 


uerſe or by numbers. By geomerric, or trauerſe-itis 
knowne.in manner following : The heigth, orthe 
diſtance of your ſhip fromthe zquinoQiall-being 
knowne; andthe rambealſo'vpon which you haue 
failed,yoh muſt caſt ypon your chart a point by tra- 
uerſe,and placing vpon.that point one ofthe points 
of your compaſles,-and:the other vpon: the next 
rumbe ofeaſt and weſt; you muſt place onepoint of 
another paire of 'compaſles at the hauen- or point 
from whencethe ſhip departed,andthe other point 
vpon the north and ſouth rumbe which is next. 
Theſe. two compaſles thus opened, running'by 
their rumbes one towards another, you muſt marke 
where the two points meete; namely, that which 
came out of the-part from whence you departed, 
and that which you remoued from the pointwhere 
the ſhip preſently is, being-found-by:trauerſe: and 
where thoſe two points doe meete,there make ano- 
ther point or prick. Then looke how many leagues 
there are from the ſaid third pgint'ito- the point of 
trauerſe where the ſhip is, (both which doealwaies 
$f Ll 4 beare 
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beare caſt and welt one from another) ſo many 

leagues isyour diſtance from the right line. And if 

inſtead of the: leagues fet downe in the ſ{calewee 

meaſure with degrees taken out of the graduation, 
* This for the *we ſhall haue the degrees of longitude, which are between 
moſt partis ghe point of our departure,and the point of the place where 


not true inthe | 
ordinary Sea. Preſently we are. : 
chars, hs wah nh is to be noted, that alwaies when we faile, 
wee either alter our latitude only, and thatis when 
we faile northand ſouth, or wee alter the longitude 
only,that is, when we ſaile by the ſelf ſame latitude, 
ooing alwaiecs caſtand welt by the ſame parallel: or 
wealter both latitude and longitude, when we ſaile 
by anyofthe other 28 windes. When wee alter the 
latitude only we ſwarue not one ot from the right 
line or meridian; when wee alter both longitude 
and latitude, then muſt wee finde the longitude or 
diſtance from theright line in manner aboue faid, 
+. Butwhen ay longitude only is altered;becauſe 
| thenyou multfinde outthe point wherethe ſhip is 
by imagination only,thereis no certaine mannerto 
know the longitude ordiſtance fronsthe right line, 
butonlylittle more or lefle, ſetting downe a point 
by .imagination;and meaſuring by leagues,or by de- 
grees,what diſtancethere is betweene that, and the 
pointfrom which the ſhip departed. By numbers 
you mayfinde out the Lacendels manner follow- 
ing: Thedifference of your diftance from the xqui- 
nociall being knowne, which is ſo-many degrees 
more orleſſe, as you haue increafed or diminiſhed 
tathe heigth ofthe pole;looke in the tableapnexed 
to the chapter next before this, for the —_— of 
Þ: diſtance 
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diſtance from the rightline which anſwer vnto one 
degree by the rumbe or your ofthe compaſſeypon 
which you haue ſailed ; and multiplying thoſe 
leagues by thenumber of degrees which you haue 
increaſed or diminiſhed in the heigth ofthe polein 
your nauigation , you ſhail then ſee how-many 
leagues you are diſtant from-the righr line, which 
paſſeth by the place from: whence you came , 
whichleagues it you-diuide by 175, then will ap- 
peare vnto you the degrees of longitude betweene 
the place from whence you depatted.,and the point 
where you are. | : 


Cuar. XXIN, 
How you may ſet downe in your Chart anew layd 
nener before diſconered.; z 


m7 T may ſometimes fall ont in new diſco- 
x Gl Jl | ueries,or when your ſhipby meanes of 
SA a terapeſt is driven out of her righe 
SN courſe, that you ſhall cometo the ſfighe 
of ſomeile, ſhoald, or new land; whereof the mari- 
ner isvtterly ignorant. And to make ſomerelation 
ef the ſame, or to goe vnto it ſome othertime, if 
you deſire to ſet it downe in your Sea-chart, inthe 
true place, you may doc it after this manner : So 
ſoone as you haue ſight thereof, marke it well firſt 
with your compaſſe, obſeruing diligently vpon 
which pointtherof itlieth. And ſecondly you muſt 
there take the heigth ofthe Sun or ofthe por ſarre, 
that you may know in what point your ſhip is, and 
that point youmuſt call the firſt point, which being 


ſo 


(if; Ih 
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ſo done, your ſhippe may ſaile on her courſe all that 
day.,tillthe day following, without lofing her way : 
and the nextday markethe land againe, and ſee vp- 
on what point it lieth, and then take your heigth, 
and with it caſt your pn of trauerſe once againe 
and that you may call your ſecond point. Then take 
a paire of compaſles, and placing one foote vpon 
the firſt point, and the other vpon the rumbeto- 
wards which the land did bearc,when you caſt your 
firſt-point : ſer alſo one foote of another paire 
of compaſſes in the ſecond point, and the other 
foote ypon the rumbe vpon which the land la 
when you caſt your ſecond point; and theſe wwo 
compaſſes thus opened, you-muſt moue by their 
rumbes, till thoſe two fecte of both compaſles doe 
meete together, which were moued from the fore- 
ſaid two points : and where they doe ſo meete to- 
oether,there may you ſay is theland which you dif- 
couered; which land you may point out with the 
inlets and out-lcets, or capes and other fignes, which 
you ſaw: thereupon. And by the graduation you 
may ſee the latitude thereof, that thereby you may 
finde it,if atany timeafter you;goeto ſecke forir.. 
EE: > todd AK S.:.. 

. Seeing two knowne points or Capes of land as you ſaile 

:. -  along,how you may know the diſtance of 

ny los 1.1 Jour ſhipfromthem. 
Regal is the.cuftome of paſſengers, when they 
Hy firſt deſcrie that land which they wouldar- 


4 

| 

; 

: 
s 
: 
; 


The Sea-chart. 75 
ſwere, if hee know two capes, or points, or notable 
places thereupon: which places the farther they 
be aſunder one from another, the:more certainly 
may he anſ{were to that queſtion;/' 

_ Let him pitch therefore one foote of one paire 
of compaſles vpon- one of the two forefaid:capes, 
_ andtheother foote ypon the-rumbe which:in .his 
compaſle pointeth towards that cape. Andin like 
mannerſhall he doewith another paire of. compaſ- 
ſes,placing one foot thereof vpon theother knowne 
cape, and: the other foote vpon'the rumbe which 
ſtretcheth towards the ſaid ſecond cape. And: mo- 
uing the two' compaſles ſo opened by their-two 
rumbs off from the land,the very ſamepointwhere 
the twofecete which came from the two capes doe 
meete, you may affirmeto be the very point where 
yourſhipis. Andthen raking meaſure bythe ſcale 
of leagues, you may ſee what diſtance there is from 
the ſaid point to cither of the foreſaid capes, or to 
any other place, which youthinke good, for it'is a 
_y_ caſie matrerif you know the point where your: 

IP Is. 
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Of the account of the Moone, 


Fa Heaccount of the Moone and of the tides 
2; is moſt neceffarie tobec knowne of mari- 
X2&S ners,toenter and depart from any hauens, 
rivers, or barres, and to paſſe by ſome bankes, and 
thoalds. | 
A tide isa regular motion of the A 8 
ome 


-6 Theaccount of the Moone, 
ſome timesitſeemerth more increaſed then at other. 
And thefetidesareof two ſorts:: for ſome are ſuch 
as we call ſpring.tidesand neap-tides,and the courſe 
of this motion hapneth from one halfe moneth to 
another halfe moneth. Others be thoſe which wee 
call:more properly by the names of tides, to wit, a 
full ſea;and alow ſea;aſwellingandatalling ſea; and 
theſe are from the one halte lunar day, tothe other 
halfe. Which tides, as well the firſt as the ſecond, 
hauetheir courſe. and mouing from the motionof 
the Moone : which is of two-ſorts:; one pro 
from weſt tocaſt,by meanes whereofn thirtic daics 
almoſt, itis in conjunction with the Sun, which we 
callthenew moone; and in oppofition, which wee 
call the full of the'moone ; and thoſe wee-name the 
quarters, when it ſhineth halfe yntovs. The other 
motion is from eaſt to weſt by the force of the Pri- 
2171 mobile, orthe firſt moucable heauen, whereby 
in one lunar day the Moone paſſeth ouerall thetwo 
and thirtie points of the Compaſle,or toſpeak more 
plainly,itriſcth and ſetteth,and returneth againe to 
ariſe. Which two motions of the Moone. being 
knowne,we may cafily diſcerne the maner of both 
Kindes of the foreſaid tides. And becauſe that to the 
knowledge hereof it is requiſite that wee know the 
middle motion ofthe Moone, I will firſt ſer downe 
how it may be knowne,and then how thereby wee 
may diſcesnetheiſeaſons of the tides. 

For which purpoſe, weeareto notethat the gol- 
den number, as itis commonly called, js a certaine 
number of yeeres, wherein the Moone hath all-the 
_ Niyetſities of aſpefts with the Sunne that can bap- 
pen 
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pen betweenethem, which is done in euery nine- 
teene yeeres almoſt. 

_ As for example, if in the yeere 1588 there be a 
coniunction of the Sunneand Moone vpon the 26 
of April,oran oppoſition vpon the 11 of April, I ſay 
that there ſhal not happena coniunRion of the Sun 
and Moone vpon the 26 of April,nor an oppoſition 
vpon the 11of April till 19 yeeres be expired, which 
will be in the yeereof our Lord 1607. And fo are 
wee toconcelue likewiſe of the quarters and other 
aſpects. — _— 

* Theſecondthing to be noted, is, that from this 
golden number ſpringeth another, which is called 
the concurrent, being the daies ofthe Mooneat the 
beginning of the yecre : which yeere,according to 
thataccount, beginneth from the laſtof Februarie, 
about twelue a clock at night, which is the begin- 
ning of March. And the dates of the Moone which 
then remaine, befides all the whole Junare moneths 
of the yeere paſtare called by Calculators The con- 
currents; becauſe they ferue toknow theaccount of 
the Moore, throughout the whole yeere that is to- 
come; and they concurre with other numbers to- 
know the age of the Moone. Now by theſe two 
numbers, to bee able to diſcerne the daies of the 
Moone,or thediſtance thereof from the Sunne,you 
are tonote the rules following. 


The firſt rule of the golden number. 
From the preſent yeere of our Lord youmuſt de- 


du 1500, andoutof the remainder, taking one in 
” Wa 
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euery twentic, we ſhall finde the golden number,if 
they be iuſt twenties. But if they be not juſt twen- 
ties ; aboue the number of twenties wee muſt adde 
that which remaineth aboue the twenties : al which 
being added together, if it exceed not ninereene, 
ſhall bethe golden number. But if it exceed nine- 
teene,caſt away ninetcene,and the remainder is the 
golden number. EE EIS LOA 


T he ſecond rule of the concurrent. 


Diuidethe golden number by three,andif there 
remaine one, the concurrentis «quall with the gol- 
den number; andifthere remaine two, the concur- 
rent is greater then the golden number by ten : but 
if nothing remaine, the concurrent, exceedeth the 
oolden number by twentic. Andifthis concurrent 
exceedthe number of thirtic,then the remainder or 
ſurpluſſage ſhall be the concurrent. 


% 4 4 F Te ; ie ; IM 2 
T he third rale of the coninuttion. 


 Thenumber of the.concurrent being knowne, 
you muſt adde it vnto the number of moneths;, 
which haue paſſed fromthe beginning of March 
laſt paſt, tjll.che, end of that moneth wherein you 
would know the ſame : andifthe whole produt a- 
mounteth not to thirtie, marke how much it- wan- 
ecth of thirtic:and if.it exceedeth thirtie,ſee what it 
lacketh of fixtie,andthat which it wanteth either of 
thirtie or ſixtic, is the number of the daics of ſucha 
moneth whercin the conijunRion hapneth. - Za 

| e 
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The fourth rale,of the full and quarters 
| of the Moone. 


If the day of the coniunQion be before the 15 
d1y of the moneth,adde x5 vnto the day of the con- 
tunction, and you ſhall finde the day of the full 
Moone; and it the coniunction happen after the 15 
day,take away 15 from the number of theday of the 
coniunction, and you ſhall haue the full Moone of 
that moneth. 

The firſt quarter is ſeuen daies after the conjun- 
ion, and the laſt quarter ſeuen daics after the full 


Moone. 
; The fifth rule,of the ſprine-tides,and neap-tides, 


©* Vpontheday of the coniundtion,and of the full 
Moonere the ſpring-tides,and vpon the two quar- 
ter daies are the neap-tides: and ſo much the more 
doethe waters increaſe, as the conmunction or full 
Mooneare neerer: and ſo much the morethey de. 
creaſealſo,the neerer they come vntothe quarters, 


An example whereby the foreſaid rules are 


made more plaine. 


Suppoſe a flecte of ſhips lie within the hauen of 
$43 Lncar de barramedas, expeting a fittime to paſſe 
ouer the barre towards the Indies. It is euident,that 
iftheſhips be great, they haue need of much water 


to paſſe thebanke, orthe barre : which quantitie of 
watey 
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water is only in the ſpring-tides. And becauſe they 
are twicein onemoneth,namely in the coniunRion 
and inthefull of the Moone,[I defire to know when 
the ſpring-tides and neap-tides of the moneth of 
June in the yeere 1588 were to bee expected, in 
which moneth I preſuppoſe the fleete was to de- 
part. FirſtthereforelI caſt away 1500,and out of the 
$8 remaining I take from each 20, one,which make 
fourein all ; which being added to the 8 that ſur- 
mount 80, they make the golden number to be x2, 
according to the firſt rule. I dinide theſe twelueby 
three,and the quotient is foure, and nothing remat- 
necth; and becauſe there is no remainder, I will take 
two more of the concurrent then of the golden 
number,and there ſhall be two of the concurrent, 
caſting away thirtie, by the ſecond rule. Adding 
theſe two to the foure moneths which are from the 
beginning of March paſt till this preſent moneth of 
Tune,l finde thatthey make ſ{ixe. And becaulc fixe 
want twentie foure to make vp thirtie, I ſay that in 
the yeere 1588 we had a coniunQion of the Moone 
ad. Wy the 24 of Tune, by the third rule, and adding 
—ectionedin Cue vnto the day ofthis conjunction, you hauc 
this exawple, the firſt of Iuly, which is the day ofthe firſt quarter. 
aretobe vi- Andtaking away 15 from 24, being the number of 
derſtood ac- . . 
cordingto the the contunRion day, there remaine nine, and vpon 
ade rang that day of the moneth you haue the full Moone. 
Kalendzr, 0d adding other ſeuen vnto the nine daies of the 
which goeth full Moone,you haue the laſt quarter vpon the ſix- 
2waics renn®© teenth of Tune by the fourth rule. I ſay therefore 
s before . ; 
ours viedin That the ſpring-tides or greateſt waters of the mo- 
Eng'and. nethof Tunc,were inthat ycere vpon theninth,and 
foure 
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fourcand twentieth daies of Tune; and the neap- 
tides, or lefle waters were vpon the {ixteenth day of 
Tunc,and the firſt of Iuly bythe fifth rule. 


CGuas XANAX, 
Of the daily T ides. 


bow that wee know the rules of the ſpring- 
SK tides and neap-tides, let vs fay ſomewhat 
gISS of the tides that happen euery day, which 
depend vpon another ſwift motion of the Moone, 
whereby turning round about the world from Eaſt 
to Welt,it paſleth euery day by the 32 points of the 
Compaſle : and this daily motion of theſea, falleth 
noteuery day at the ſame houre, becauſe the Moon 
doth nor alwaies keepe one and the ſame diſtance 
fromthe Sun. For the Moone moueth almoſt thir- 
teene degrees of her proper motion in one naturall 
day, whereas the Sunne moueth ſcarce one: and fo 
one being taken from thirteene, there remaine 12, 
And becauſe the Sun doth giue, and marke out vn- 
to vs houres, and the Moone tides, it commeth to 
paſſe thatan houre being that ſpace of tine wherein 
fifteene degrees of the xquinoGtiall paſſe by euery 
point ofthe Compaſſe, the partby which the Moon 
is diſtant from the Sunne ſhall be twelue degrces, 
which twelue are* of fifteene degrees contained in 
each houre. Infomuch that the Moone by her mid- 
dle motion is euery day diſtant from the Sunabout 
twelue degrees; which being reduced vnto time, 
doe make* parts of an houre, whereby the Moone 1s 
 euery day {lower then the Sun,in comming toeach 
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pointof the heauens by the motion from. Eaſt to 
Weſt, in regard of that which ſhe hath borrowed 
for her owne proper motion from Weſt to Eaſt; 
Whereof it commeth ro paſſe,thzt ſo many daics as 
the Moone is old, ſo many timcs* parts of an houre 
is it ſlower then the Sun in paſſiag by cach ruinbe, 
vntill the day of their contunction, when as they 
paſſe both by the ſame rumbe, in one andtheſame 
houre. And fo accordingly, becauſe wee areto ſet 
downe the certaine houre of every day wherein the 
tide happeneth, wee muſt diligently obſcrue the 
rules following. 


T he firſt rule. - 


In diuers parts ofthe ſea coaſt, the Moone maketh 
a full ſea cuery day, being in divers rumbes, accor- 
ding tothe diſpoſition of the land. But vpon all the 
coaſt of Spaine in the Ocean, it is full ſea when the 
Mooneis in the northeaſt and ſouthweſt. 


T he ſecond rule. 


Vpon the day of the coniunftion and full moone, 
you haue a full ſea at three a clock in the morning, 
 andat three inthe afternoone; for atthoſe houres 
the Moone goecth with the Sun atthe northeaſt and 
atthe ſouthweſt.Bur vpon other daies of the moon, 
the full ſea falleth out at the ſame houre when the 
Moone commerth to thoſe two points ; which is 
knowne by counting the ageof the Moone. 


The 


and of the Tides. . 83 


Thethird rult, 


That you may know atall times how many daies 
old the Moone is, you muſt adde threenumbers to- 
gether; to wit, the concurrent, and the moneths 
fromthe beginning of March to the moneth pre- 
ſent, and the daies of the moneth wherein you 
would know this: andif the whole product excee- 
deth not thirtic, it containeth iuſt the daies of the 
Moone; but if it doth exceed thirtie, the ſurpluſſage 
ſheweth the daies of the Moones age. 


T he fourth rule. 


 Multiplie the daies of the Moones age by foure, 
and diuide the produR by five, and the remainder 
after diviſion containeth the houres whereby the 
Moone commeth more ſlowly then the Sunne, to 
the northeaſt or ſouthweſt, or to that rumbe where. 
in it maketh afull ſea : which hovres ſhall be added 
to the three houres of the morning, and then you 
haue the houres of the firſt tide or of thefulland 
ſwelling ſea; and ſix houres and almoſt a quarter 
after, commeth the firſt ebbe, or low water, and 12 
houres and afterthe firſt full ſea,commeth the ſe- 
cond tide: and other fix houres and *< after the ſe- 
cond tide,commeth the ſecond ebbe. 


Thefifth rule, 


When the daies of the Moones age areleſſe then 
fikteene,we may make by them our accountforthe 
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tides: but if they exceed fifteene,we muſt make our 
account by the ſurpluſſage. 


AN example of thefaid +ules: 


Vpon the 29 of Iuly 1588, I defired to know the 
houres of the full-ſea- and of the cbbe; to make 
choice of that which might ſeeme moſt expedient 
for my voyage. By the former exampleT finde that 
the golden number of this yeere is 12, and the con- 
current 2, according to the correction of the yeere 
by Pope Gregoriethe 13. Then I adde this number 
of 2 to the numberof 5 moneths, which: haue pat: 
ſed from the beginning of March,and the 29 daies 
of the moneth of Iuly,all which 3 numbers make 
26; thenIcaſtaway zo, and there remaine f1x daies 
torthe age ofthe Moone : and becauſe they exceed 
not fifteene,I multiply them by * of an houre,accor- 
ding to the fourth rule, and they make F, I diuide 
theſe 24 by 5, and I findethe quorient to be foure, 
and theremainder foure. And ſo I ſay that y Moone 
commeth to the northeaſt foure houres and * later 
thentheSunne. And becauſe the Sunne commeth 
to the northeaſt ar threea clock in the morning, 1 
addethoſe foure houres and © vnto the three houres 
lft mentioned; and they make ſeuen houres and +, 
which is the houre of the morning wherein the tide 
or full ſea happeneth. And adding vnto theſe ſeuen 
houres and other {1x houres and ;,they make in all 
foureteene houres, which falleth outar two a clock. 
inthe afternoone, which is the houre of the firſt low 
water orebbe. And adding vnto the ſaid houre of 
thefull fea twelue houres and 5, it will amount = | 

cight 
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eight of the clock and : part of an houre, which is 
the houre of the night wherein the ſecond tide or 
high water was. And adde vnro this ſecond tide o- 
ther ſix houres and +, and they make two of the 
clocke in the morning and, at which time there 
commeth the ſ{econdebbe or low ſea. 


Cnay. XX XIIT. 
Of a certaine inſtrument ,whereby you may in 2e- 
nerall iudze of the tides, P'S 


@Ecaulc the tides ( itbeing ſuppoſed that 
J SPE inall places they proceed from the mo- 
MEA go tion ofthe Moone) runne notin cuery 

=>=<£5) part of the world by one and the ſame 


andin all the coaſts ofthe northerne ſea, which is a 
matter of great-confufion and difficultic to mari- 
ners: Ithought good heere to ſet downe an inftru- 
ment, whereby (the daies of the Moone andthe 
rumbe, whereupon the Moane cauſeth the tide in 
euery part, being knowne) they may iudge of the 
ebbe and flood with great facilitie. 
Drawvpona ſheete of paper, or vpon a plate of 
tinne, or any other matter, a circle as bigge.as the 
almeofa mans hand; and halfe a fingers breadth 
within that circle draw another circle; and having 
divided them both into 32 equal parts,with lines 
drawnefrom the center to the circumference of the 
greater circle, vpon the vpper end of one of thoſe 
Jines,place aflowerde-lis,andthe number of 12,and 


inthe next line thereunto roward the left hand, ſet 
Mm 3 downe 
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downe 12 and 3,and in the third line i 5,and ſo pro- 
ceed forwards, putting downe vpon euery line fol- 
lowing Z of an houre more,vntill you come againe 
to the number of 12 in the loweſt line. And from 
thence forwards ſet downe the fame numbers that 
youdid ar the firſt. 


. Theſe 32 lines fo drawne, doe repreſent the 22 
windes,whereby the Sunne and Moone paſſe cuc- 


principall windes, to the end that you may know 
” them, 


ry day. And fo you may ſet downethe names of the 
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them,and thoſe thatare next them. And then in like 
manner make another round and ſlender table,as 
bigge as the innermoſt circle of thoſe two which 
you drew in the firſt table: and diuiding itinto thir- 
tie equall parts, firſt into two by a line, diuiding it in 
the midſt, and then either of thoſe two into three, 
and euery of thoſe three into fiue, theſe diuifions 
will repreſent the daies of the Moone. Andleauing 
ypon rt of thoſe parts an index or ſmall point, which 
may reach without the circle, ſet downe the num- 
| bers thereof, beginning with. 30 in that part where 
that point endeth, and the number of 1 in the line 
following towards the left hand, and then 2,8c. till 
you end at the ſame point with zo. This being 
done.,faſten with a threed or naile, the ſecond table 
or circle vpon the center of the firſt, ſo thatir may 
freely without impediment turne round about. 


T he wſeof this Inſtrument. 


The vſe of this inſtrument is, that knowing in 
euery pott or part of any coaft,the rumbe or quar- 
ter on which the Moone maketh full ſea, or high 
water, you muſt note vpon the outward circle of 
the windes that quarter orrumbe: and placingthe 
tooth or pointofthe inner circle wherethenumber 
of 3ois ypon that quarter or rumbe, make itthere 
faſt,puttingalittle wax vnderneath, that it may not 
moue. Then account the daies of the Moones age 
in the inner circle, and ouer againſt the end of your 
account you ſhall ſee in the vttermoſt circle the 
houre of the full ſea of that day, together with the 
rumbe wherethe Sunne is at that houte. And atthe 
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ſame houre when it is in the contrarie part, it will 
make a full ſea. The place of the Moone at the 
houre of the tide, is alwaies either where the point 
is,or at the point right ouer againſt it,and hence you 
may eaſily finde both ebbes alſo. This little inſtru- 
ment, alchough it be but of ſmall inuention, is of 
great viſe and profit for thenauigations of Flanders, 
France, England, Ireland, and all the northerne re- 
gions, where you haue much varietic inthe tides, 


| Cuare. XX X111IL. 
Of the making of an vninerſall Diall, which may 
ſerne generally all the world oucr, 


SIS Raw vpon a table or paſtboord the circle 
{# ; ABCDvponthecenterE: and balfe a 
24 fingers breadth within that circle, ypon 

© © theſamecenter draw another circle : and 
about the breadth of a wheate corne within the ſe- 
cond circle, draw a third ; and placing your ruler 
vpon the centerE, by the right line A C dividethe 
ewo innercircles in themidſt ABC,andCDA in 
the points B D, vpon which, and vpon the center E 
theruler being placed, you may<draw theline BD, 
whereby euery one of the foreſaid circles ſhall be 
diuided into foure equall parts. And diuiding cuc- 
one of thoſe foure quadrants of the inner circle, 

to wit, AB,BC,CD,DA into 90 parts (as the man- 
ner is in the making of an Afſtrolabe) ſet numbers 
thereto from 5 to 5, beginning your accountfrom 
the two points A C,and ſo proceeding both waies 
till you end your accountin 90, atthe points BD ; 
ang 
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and this inner circle thus diuided, repreſenteth the 


meridian. 


And the point C is the north, A the ſouth, and 
the poipts B D are thoſe where the xquinoRial cut- 
teth the meridian. Then count 23 degrees and an 
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] haltefromthepointBtoF,and to G on both ſides. 
And ſo much account alſo from the point D to H 
1] andtol. Andthen drawingtwo right lines FH and 
{ Gl, the line FHlhall repreſent the tropick of Cax- 
cex,and Gl the tropickof Capricorne. And thoſe two 


lines 
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lines (hall cut the line CA, (which is the axtree of 
the world, and the circle of fix of the clockinthe 
morning andeuening) vpon the points LM. Then 
count fifteenedegreesfrom C towards B, ayd other 
fifteene from A towards B, and placing your ruler 
on either ſide vpon the end of your account, you 
ſhall cur the xquinoRiial B D vpon a certaine point, 
which ſhall repreſent vnto you ſeuen a clock in the 
morning, and fiue of the clock at cuening. And 
counting other fifteene degrees on both ſides, more 
towards the point B,and placing the ruler as before, 
you ſhall cut the line BD in another point, which 
ſhall repreſent eight of the clock in the morning, 
and fourein theafternoon. And accounting higher 
fifteene degrees more on both fides, and placing 
your ruler ypon the end. of your account, it will di- 
uide the line B D at another point, which ſhall be 
nineaclock in the morning, and three in the after- 
noone; and ſo you ſhall proceed from fifteeneto fif- 
teene degrees, till you come to eleuen of the clock 
inthe morning,and one in the afternoone, And if 
you wil haue the half houres alſo, you muſt account 
from ſeuendegrees and an half,to ſeuen and an halt; 
and doing as you did with the fifteenth degrees, 
you ſhall haue the halfe houres alſo. 

Then placing your compaſles vpon the centerE, 
and vpon ecuery diuifion of the line EB, you ſhall 
draw the ſame diuiſtons likewiſe vponthelineE D; 
whichbeing,done, draw certain obſcare lines from 
the point A-to the dinifions of the line E B : and 
drawing the rightline GF, ſee where G F is cut at 


the higheſt of the obſcure lines, which muſt be - 
the 
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the point N, from whence theline NO is to bee 
drawne equally diſtant from thelineB E. And this 
line N O ſhall be diuided proportionally by the ob- 
icurelines, cuen asthe lineBE. Then let the diui- 
ſions of the line N © betransferred into the lines 
M G, MI, LF, LH, and then the tropicksalſo ſhall 
be diuided. Then by cuery three points anſwerable 
in the zxquinodtiall, and the two tropicks, you ſhall 


draw certaine parts of circles, ſeeking the center of 


thoſe three points in the xquinotiall line extended 
foorth on either fide; and theſe parts of circles re- 
preſent the houres : then make an account of the 


degr.of declination from the point B, and fromD- 


on both ſides by euery 2 degr.and draw lines paral- 
le] to rhe xquinoRiall from one to another; athd 


thoſe ſhall be the parallels of the Suns declination... 
Moreouer,you ſhall make an horizon as large as the 


diameter of the inner circle, which ſhall be diuided 
after this manner : Count from the points A Cto- 
wards B fiue degrees; and'putting your rulervpon 
the end of the account of both parts, ſee where ir 
cutteth the line EB, and there makea marke : and 
then counting on both ſides other five degrees, and 
putting the ruler once againeat the end of your ac- 
count, make another mark where it cutteth the line 
EB. And ſothelineE B muſt bediuided from five 
to fiue degrees; which diuifions ſhall be remoued 
into the ſaid horizon, faſtning it ro the center,and 


laying it tothe line BD, and diuiding it both wates - 


as the line E B is divided; and ſernumbers therein- 


to from5 to5, which may begin in the midſt, and 


end with go attheends of the Horizon, and let cue- 
ric 
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rie one oftheſe parts de diuided into five other parts 
or degrees. Thea accounting from the center Ein 
the Horizon cleuen degrees and £,you ſhall ſet there 
a mark,which ſhall be the ſeuenth point from north 
andSouth,thatis,it ſhall repreſentthe points which 
are nexttotheEaſtand Weſtin the Compaſſe, And 
accounting other eleuen degreesand a quarter,and 
making there a marke, it ſhall repreſent the ſixth 
pointfrom North and South. And ſo you muſt doe 
with the other points, and: then your inſtrument is 
finiſhed. 

_ Cnay. XXXV. 
Of the parts of this inſtrument. 


WTEN this inſtrument; the firſt thing isa cir- 
FA Wy) cle diuided into 360 degrees, which is 
Sia] the meridian and the line of tweluea 
=> Yaz] clock. The ſecond are the right lines, 
of which that in the midft is the xquinodtiall, and 
the two others are the tropicks of Cancer and Capri- 
corne. And the other lines betweene thoſe, are the 
parallels of the Suns declination, which have their 
numbers agreeable tothem. And thoſe that are be- 
tweenethe xquinoGtiall,and the tropick of Caxcer, 
doe ſerue from the 11 of March to the 15 of Sep- 
ember, aad the others for the refidue of the yeere. 
The crooked lines which crofle thoſe parallels are 
the houre lines. And the point of the-meridian, 
which is 90 degrees diſtant from the xquinottiall, 
towards the lefe hand, is the north pole : and the 
point oppolite to that, is the ſouth pole:In the Ho- 


Tizon there are firſt the degrees, and then the points 


of 
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of the Compaſle diſtinguiſhed bye the ſinall pric- 


ked lines.. 


Cnay.XXXVI. 
How you may know what aclock it is * this 
Inſtrument: 


S\Þ any time of the day, whenyou would 
{ know what a clock itis, take-y heigth of 
the Sun with your Aſtrolable, and ſeck 

(4 J in the table of the Sunnes declination, 

Wh: Ut oation it hath the ſame day,& the height 

of the pole, which a good mariner knoweth ar "all 

times, becauſe hee muſt dire his courſe thereby. 

This being knowne, place the horizon of thit inſtru- 

menr onthe one ſide ynder the north, and on the o- 

ther ſfideaboue the ſouth, ſo many degrees as his di- 

ſtance from the zquinoGtiall i is the ſame day: and 

fate ic there with a little wax that it may not moue.. 

Then countin the meridian on either fide from the 

horizon (which nowſtandeth firme) theheight of 

the Sunne aboue the horizon, raken with your A- 

ſtrolabe: and by the end of the: account; drawaline 

or threed ouerthwart, which ſhall be equally di- 

tant from the horizon. Then reckon the Suns de- 

clination in the parallels, beginning from the xqui- 
noctiall ofthe inſtrument that way which the Sun 
declineth, and marke the line or parallel, at which 
the account of the declinationendeth; where and 
at what houre it is crofſed by the threed, for that 
houre is the houre of the day. But note this,that if 


me crofling of thethreed and parallel doe fall _ 
the- 
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the diuiſion of the'parallel and of the hourc, it is a 
iuſt houre but ifit fall beſide the common meeting 
of the parallel and of the houre-line vpon that fide 
_ where itfalleth, ſee how much more thereis then 
an houre, whether ;, or, 0r,&c. Now although 
euery houre linc hath two numbers, one of the 
morning and another of the afternoone, yet itis an 
eaſie matter todiſtinguiſh which of them will ſerue 
our turne,if you know whether your obſeruation 
_ before high noone or after ; which is to bee 
knowneby your Afirolabe: for if the Sun aſcend, 
it is before noone; bur it it deſcend, it is afternoon, 


| Cuay. XXXVII. 
Of the variation of the Compaſſe,by this 
inſtrument. 


GX F you would know by this inftrument 
| BI . the variationof the Compaſle,you muſt 
{3D (=) doethus : When the Sunneriſeth or go- 

SY2we cthdowne at the horizon, obſerue him 
with your compaſle, noting very diligently vpon 
what rumbeand part ofthe rambe he riſeth or fal- 
leth, And ifthe compalle be diuided into 360 parts, 
beginning to reckon them from the Eaſt and from 
the Welt on either fide, and ending in the North 
and South with go degrees,itſhall be the fitter for 

this purpaſe;becauſe then you ſhall ſee the very de- 
gree of the compaſſe vpon which the Sunneriſeth 
orſetteth. Then the horizon being ſet faſt (as wee 

haue ſhewed in the former chapter) marke in the 
inſtrument by which partor degree of thoſe ypon 
{- the 
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the horizon, the parallel of the Sunnes declination 
that day doth crofle the ſame: counting in thenum- 
bers of the horizon from the center towards the 
North pole,if itbe from the 1x of March tothe13 of 
September; or towards the South pole, the other 
halte of the' yeere: And marke alſy whether this 
crofling be ſo many degrees diſtant fromthe dini- 
ſion of the xquinoGiall of your inſtrument, as the 
Sunne in his riſing was diſtant fromthe eaſt of the 
Compaſſe,orat his going downe was'diſtant from 
the welt thercof ; for then you may fay that the 
Compaſle hath no variation ar all. But if it be nor 
{o,marke therules following: | 

1 Whenthe Sunneriſeth bythe ſamerumbe of 
the Compaſle which the inſtrument doth ſhew, the 
Compaſtc hath no variation at all. 

2 When the Sunne riſeth more tothe North of 
the Compatſle,or gocth downe more tothe South, 
thenis ſhewed by the inſtrument, all the difference 
betweenethe inſtrument and the Compaſle is the 
northeaſting,or variation thereof to the eaſtward. 

3 If the Sunne riſeth more to the South of the 
Compaſſe, or ſetteth more to the North then the 
inſtrument ſheweth, all the difference betweene the 
inſtrumentand the Compaſle is the northwelting, 
or weſterly variation thereof. 


Cnay. XXXVIII. 
At what houre the Sunne riſeth andſetteth enery. 
day, in all parts of the world. 


T* He height of the pole in that part where you 
defireto know-this ; being knowne, place the 


Horizon 
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— Horizon in ſuch ſort as was ſhewed in the 36 chap- 

_ ter. And finding by the table of the Sunnes declina- 
tions the declination which the Sunne hath rhat 
day,count the ſame from the xquinodtial of the-in- 
ſtrument towards that part whither the Sunnede- 
clineth among the parallels, and then markethe pa- 
rallel whereat your account endeth, in what houre, 
and in what part of the houre it cutteth the Hori- 
zon; noting that every houre hath two numbers, 
.oneafternoone, which is the hourc of the Suns ſet- 
ting; andanother before noone, which is that wher- 
in theSunneriſeth. 


Cuae.XXXIX. 
-Of the length of the day and of the nizht. 


He houre of the Suns going downe be- 
QC [SZ ing knowne, double ir, and the double 
4 BZB number of houres: will ſhew you the 
>5=ea length of the day. Allo: the houre of 
the Sunnes riſing being knowne, and 
doubled, will manifeſt vnto you the length of the 
night, in that part of the yeere when you deſire ts 
know the ſame. 


Cuay. XL. 
Of a nizht-diall by the North. 


FIRES Hat being knowne which is before decla- 
Dz red ofthe ſituation of the North ſtarreand 
SS of the guards, wee may cafily know in the 
night whata clock itis, whereſocuer wee canſcee - 
£ | nort 


eAn vninerſall Dial, 97 
north ſtarces : preſuppoſing that vpon the r5 of A- 
prill at the very point of midnight, the former guard 
gocth a-head in reſpeRof thenorth ſtarre. And be- 
cauſe by this account of the houre of the night, wee 
muſt take fora beginning,the very inſtant when the 
former guard maketh midnight; the ruk following 
_ 5tobeobſerued. reiney 2: 


+ Therule. | 

The number ofthe whole moneths: which haue 
paſſed fince the x5 of April forward beingdoubled, 
you haue thenumber of the houre wherein the for- 
mer guard maketh midnight,being head-moſt: and 
ifthe moneths fall not out juſt, adde for-euery fifs 
teenedaies, aboue the whole moneths,one day,and 
for cuery day foure minutes, and you ſhall know 
when itis midnight. 


Arfer examples ol on)! 

If I would know-ypen the r5 of Nouember, 
where the former guard maketh midnight, I ac- 
countthe whole moneths from the 15 of April,and 
I finde them to be ſeuen : which being doubled, 
make foureteene.I ſay thereforehatvpen the 15 of 
Nouember, it ſhall be midnight,when the former 
guard hath paſſed before the north or head foure- 
teene houres. And ſoallowing threeto the north- 
weſt,three to the weſt, and fix tothe foote,it may be 
ſaid that the former guard going two houres before 
the foote towards the ſouthweſt, that it is midnight, 
which ſhall come to paſſe when the former guard 
goth an houre before fromthe ſouthweſt. This be- 
Nn ing 


ry 


ing thus preſuppoſed, when I would know .in the 
night wharaclockit is, Imulſt note two things : the 
oneis, in what part the former guard maketh mid- 
night the ſame night. The ſecond ts, in what part 
the ſaid guard .is'atthe fame. inſtant, when I would 
know-the timeot the night; which: being vnder. 
ſtood, I will make mine account from that which 
the guard wanteth of being come to the place 
where that day it maketh midnight ; or from ſo 
much as ithathipafled the ſame place; making mine 
account that one third part of foure points of the 
Compaſſcisan houre,and that which it wanteth of 
being come,or which it hath paſſed forward,are the 
houres'before midnight , if: itbe not-come'to the 
phce; oraftermidnight;if ithauegone beyond. 


 vAsforexample. 


I ſee the formerguard'in the northweſt ypon the 
r5ottalysbecaufe that vpon-the 15 of Tuly, by the 
account before mentioned, the former guard ma- 
keth midnight in the weſt : and from the north or 
headrothe weſt, arefix houres.and from the north- 
weſt; where I ſaw the guard, to the weſt, where it 
maketh midnight, are three houres: I ſay therefore 
thatit.is three houres before midnight; that is to 
fay, ninc of theclock at night. " 
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P_—_ the tables of the Sunnes declinationthat 
haue bin, moſt in vſeamongſt Engliſh ſea men, 
doc both in faſhion and manner of viing ſomething 
difter from thoſe betore ſet downe,pag.3935 394, 
Gcc. Leſt any therefore of the meaner ſort mightbe 
miſtaken, or ſhould not rightly conceiue the man- 
ner of v{ing theſe tables ;I thought good to adioyne 
theſe alſo heere following, bearing in amianner the 
ſame forme and ſhape, and thereforealſoto be yſed 
altogetheralmoſlt in the ſame fort thar thoſe tables 
haue been, which for theſe many yeeres haue: been 
moſt vied by Engliſh mariners./\- 17 
--- Thistable of the Sunnes declination containerh - 
twelue particular tables,ſhewing the declinations of 
the Sunne for euery day of the twelue moneths of 
the yeere for foure yeeres together, from leap yeere 
to leape yeere. In the head of euery oneof theſe 
tables is firſtſtt downe:the moneth for which that 
tableis made. Vnder'this are placed the yeeres of 
our Lord, for which thoſe tables may ſerue : which 
yeeres are diuided into toure-rankes, ſignified by 
the foure arithmeticall characters r, 2,-3, 4, thatare 
ſer'ouer them. The firſt ranke containeth the firſt 
yeeres immediatly following after the leape yeere: 
the next ranke containeth the ſecond yeeres after 
the leape yeere. In the third rankeare fer downethe 
yeeres that follow three yeeres after the leap yeere: 
and in the fourth and laſt rank are the fourth yeeres 
after the precedent leap yeeres, which are alſo leap- 
yceres thetnſclues. 
Vander cuery one of theſe rankes of yeeresthere 
Nn 2 are 
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are twocolumnes; the firſt whereof containeth the 


degrees and min. of the Sunnes declination,anſwe- 
rable to euery day of the moneth, ſuperſcribed in 
each of thoſe yeeres, without ſenftble error. In the 


ſecond columne are ſet downe the minutes of the 


differences of the Suns declinations for euery one 
of thoſe daies, for the readier finding of the part 
proportional of this.difference, anfwering to any 
E ference of longitude from London, whereof you 
may reade rnore pag.433,6&c. Inthe firſt columne 
of each of theſe tables next the left handare placed 
thenumbers. of the daies of the moneth that is ſet 


The vieof downe in the head thereof. The vie of this table for 
this able. ppgcbe declination of the Sunneart any time 
is thus : Looke the moneth and yeere wherein: you 


would know the ſame in the head of the table,and 
theday of the moneth in the firſt columne next the 
left hand;;then proceeding from that day diredtly 
in-the- fame line towards the. right-hand, till you 


come right vnder the ſame yeere,. you ſhall there 


findethedeclination-you ſoughtfor.. - © 


: Take for:example the 24 day of February in the 


yeere-1610.. Finding therefore-that moneth and 
yeerein the head of the table, andthe24day in the 
firſt columne, in the ſameline proceeding towards 
the right hand, till you come right vnder that yecre, 
you have there the Sunnes declination for that time 
degrees, 34 minutes towards the South. 
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T he latitnd: by theP ole-} Arre. 1 13 


By the height of the Pole furreto know the 
height of the Pole, 


F> tables following are calculated forthe end h 

of the yeere 1610, {cruing without ſenſible er- . | 
ror for many yeeres to come; they ſhew the height if 
of the Pole for conuenient latitudes, by the height WU | 
of the Pole ſtarre, and the helpe of-the guards, in 
cighr ſcuerall poſitions: ſo that you- may by helpe 
ot them,in any placeon the North ſideot theequa- 
tor,tothe latitude of 74 degrees, or further,once in 
three houres cuery cleere night, make a good obſcr- 
uation of the latitude.: In the three laſt pofitions, if 
the height of the Pole bebur little;ithe guards will 
be hid vnder the Horizon : notwithſtanding if by 
| thehovureof thenight,ortheheight of any knowne 
| Rarre, by the helpe of a Globe, or Aﬀtrolabe, wee 
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know when the ſtarres.doe came; to theindueipoſi- 
tion,we may obſerue the Pole ſtarre, and finde the 
height of the Pole nere as well,as it they wereaboue 
the Horizon. The poſitions are carefully to-be ob. 
ſerued, that the. rwoftarres mentioned. inithehead 

| of therablebe citherin thefame Azimuth-one db 
'{ rely outer another (which-is knowne; it looking 

with the one eye onely, a perpendicular corde will 
| hide or couer them both) or elſe of the ſame alti- 
| rudeaboucthe Horizon, which is diſceroed by the 
Croſle-ſtaffe. Arthar inſtant thatany ſuchpoſition 
ſhall happen, take the height of the Pole ſtarre and 
the table anſwering to that poſition, ſhall giue you 


the height ofthe Pole. 
Oo Fox 


n4 Theltitude found bythe 

| For example , when the greater guard is dire&ly 
vnder the Pole ſtarre, Tfindetheheight of the Pole 
ſtarre to be 47 degreesand twentie minutes :Tlooke 
inthe ſcuenth table, and find the height of the Pole 
for47,to be 44 degrees, 36 minures : to this I adde 
20 minutes, becauſethe height of the ſtarre is 20 mi- 
nutesaboue 47,then is the height of the Pole 44 de- 
orees,56 min. The ſeconds may ſafely be neglected, 
though they beinſerted inthetablerather forfatiſ- 
factionofthe reader,in the certaintie of theccalcula- 
tion,thenfor'any neceſſarie vie. 1 
If when the greater guard is inthe Eaſt, of equall 
height with the Poleſtarre,I findethe height of that 
ftarre tobe 75 degrees, 40 minutes. Inthe firſt table 
Ifindethe heightof the Poleanſwering to 75 deg. 
to be 77 deg:26 min.and the differerice one degree, 
three-minutes : the part proportionall whereot fok 
4ominutes, is 42 mio: which added to 77 degrees, 
26min. maketh the true: cleuation-of the' Pole 78 
| > — ny 
-'Wherethe height of thc Pole ſtarre is but little, 
there-wee muſt ſubdu@ the refraQtion from the 
heighr obſerued : otherwiſe we-ſhall alwaies finde 
the heightmorethen'in truth it is. 'Fhis refraction 
cauſerh the obſeruations ofthe Sunneatthe South, 
and atthe North, (when the Sunne neuer ſetteth in 


Northren climates) to giue ſeuerall latitudes in the 


fame place,” the obſcruation at: the North alwaies 
makingthe latitude roo great. -Concerning thist&- 
{raftion,ſee page 232. Wt 
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The ſecond rule, | *+ 
The third rule, | 33 
The fourth rule, 33 
The fifth rule. 83 
 Anexanple of the ſaidrules, 384 
33. Of a certaine [nſtrument whereby you may in gene= 
rall indge of the tides. 35 

The wſe of thus Inſtrument, 87 


34. Of the making of an vninerſall Diall, which may 


ſerne generally all the world oner. 38 
35. Of the parts of this Inſtrument. 93 
36. HoWv you may know what a clock it is by this Inſtru- 

ment. I 
37. Of the variation of the Compaſſe by this Initru- 

went, 


'TheComtents of this Treatiſe. 


ment. . 


| | : 9 g 
Chap.38.cAr what boure the Sunne riſeth and ſetteth _ ; 
| day,in all parts of the world. 9s . 
Chap.39.Of the length of the day and of the right. 96 ; 
Chap.40:Of. 4 night Diall by the North ſtarres, 96 
 -  Thevſeofthe table of the Sunnes declmation. too ; 
eA table of the Sunnes declination. ror : 

By the height of the Pole ſftarre to kyow the height | 

of the Pole: X13 


x When the greater or former guards in the Eait 
of the ſame height with the Pale ſtarye, IIs: 
2 When the t\vo guards are of equall hexgth betwixt 
the Eaſt and the highest: 116 
3 Whenthe greateſt or formoſt guard is right aboue 
pfgnivn, ark 117 
4 When the tvs guaras are direfiy one oner ano- 
ther betwixt the higheit and the \veſt. x13 
5 When the greater or formoſt guard is inthe weſt 
of the ſame height with the Pole-ſtarre. 119 
6 When the two guards are of equall height betwixt 
the Weſt and T lowesF. : F20 
7 When the greater or former guard i direftly vn- 
der the Pole-ſkarre, - © 121 
2 W. hen the two guards are direftly the ove 0Her 
the other,betwixt the loweſt and the Eaſt, 123 
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An Additon touching the varia- 
tion of the (ompaſſe. 


NN; Hereas there haue been ſome of opinion 
(0) £2 that there be two Magneticall poles, by 
Av 'S, knowledge whereof, and ofthe magne- 
| ticall variation obſerued in any place, 
they have imagined they could finde the longitude 
thereof : to ſhew the greaterror and vncertaintie of 
this their opinion, I have here ſer downethis Table 
of obſeruations of the variation of the Magneticall 
Needle, which partly by my ſelfe, but for the moſt 
part by others, both Engliſh andſtrangers haue bin 
takenin all parts of the world almoſt, whither any 
Nauigation hath bin made, for theſe many yeeres. 
Which obſeruations I wiſh the 1udicious readerto 
compare together with ſo good aduice and iudge- 
mentas hecan : whereby 1 aſſure my ſelfe he will 
bee enforced to acknowledge with me,that there 
can bee no ſuch magneticall poles found, as they 
imagine. To proue this,a few inſtances may be ſut- 
ficient amongſt many that may be gathered out of 
theſe obſeruations. For if there bee two ſuch Mag- 
neticall poles, there can be but one common mag- 
neticall meridian paſſing by them and the poles of 
the world : butby theſe obſeruations it is manifeſt 
that there be many magneticall meridians paſſing 
by the poles of the world : as namely, the magne- 

Pp ticall 


eAn addition touching the 
ticall meridian about Trinidado and Barbudas : alſo 
the meridian about the weſtermoſt of the Azores - 
alſo about P.das Azulhas : laſtly, amongſt the Eaſt 
Indian Ilands ſomewhat beyond 7aua Mater , the 
magneticall and true meridian muſt needes agree 
in one. Now ſeeing that all theſemagneticall meri. 
dians paſſe by the poles of the world, there can be 
no reaſon giuen why the magneticall poles ſhould 
be ſaid tobe in one of them more then in another : 
andifinany,then in all : whereof it muſt needs fol- 
low, that as many magneticall meridians as you 
haue that paſſe by the polcs of the world, {o marry 


paireof magneticall poles muſt you hauc, which is 


abſurd ; and therefore no ſuch magneticall poles. 


Now ifany ſhall thinke that the great difference 
that is found betwixt divers of theſe obſcruations, 


taken at the ſame place by diuers obſeruers, doth 


make any thing againſt the intention of this argu-- 


ment, he is much decejued. For although there be 


three or foure degrees difference betwixt ſome ob- 


ſeruations taken at the ſame place;.as namely at 
S.Helena,lome make the variation to be almoſt three 
degrees, ſomealmoſt foure : others will haue it ro 
be about fiue degrees andan halfe, and ſome others 
ſenen and an halfe, And although there bee ſome 


foure or five ſcore leagues difference in determi- 


ning theplace where the true and magneticall me- 
ridian ſhould concurre, or where there ſhould be 
no variation about Floxes & Corno, and about P.du5 
Agulhas, tome making it to bee about ſeuentie or 
eightie leagues Weſtward from Flores; and ſome 
about thirtie leagues Eaſtward from thence; rm 
ome 


—_— _—— 


variation of the (ompaſſe. 
ſome others will haue it hard by F/ores,or ſomwhat 
to the Eaſtwards thereof : And at P. dus Apulhas 
ſome {ay there is no variation at all, but according 
to others wee muſt goe 80 leagues further to the 
Eaſtward Defore wee come to no variation. All 
theſe differences notwithſtanding how great ſoc- 
uerthey be, can be of no validitic to intringe the 
force of the foreſaid argument; for ſtill theſe obſer- 
uations will neceſlarily proue, that cither at Floxes 
and at P.das Azuthas,or at the moſt within three or 
foure ſcore lcagues ofthole places,thereis a magne- 
ticall meridian paſſing by both the poles of the 
world; which two meridians differing ſo much in 
longitude cach from other, and hauing in all lati- 
tudes great variations betwixt them, it cannot be 
with any reaſon imagined how they may bee redu- 
ced into one, ſo to make two magneticall polcs on- 
ly. But of all theſe ſo great differences either of the 
ſameor of diuers mens obſeruations, we may iuſtly 
take occaſion to admonitſh all ſea-men, eſpecially 
ſuch as areto take charge, that they bevery carefull 
both in prouiding themſclnes of the moſt conue- 
nient inſtruments that can be gotten for this pur- 
poſe,and alſo in the circumſpect andartificial hand. 
ling of them whenſocuer they goc about to make 
vie of them in obſeruing to fiade the variation,con- 
fidering how great and excellent vie there may bee 
madehereot,for finding out the place whereabouts 
you are betwixtEaſtand Weſt vpon the huge and 
vaſt Ocean, though you haue ſeene no land for a 


long time. 


P Þ 2 Obſer- 


Obſeruations of the 


Weſt. |North. 
| De. Mi. De.M. 
In the Ice haven at Nouazembla—————;2 2 30/76 © 
Onthe Welt ſide of Noua zembla———126 ol7s © 
From Noua zembla Weſtward 2oleagues=—[3 x 073 0 
At CroſleIland neere Noua zembla 7.0. 
| 
AttheHollanders Newland —————i:6 o'8z © 
| In the Iland of Vaygats-— rn net nmr tern T : O'7TI' 'O: 
 Amongſtthe Iles of Vaygats——————!8 ol70 25 
At S.lames Ile——- —_ —7 39170 40 
On landneerethe barre of Pechora- 3. 30169.10 
Atthe Notth Cape-———-— _ 71-30 
From Fowlay Iland halfe way ; almoſt to | 
Frilland——— EIT an $7 | 
From Friſcland halfe way to Labrador, now 
called. NewioundRnd——<————:> 0162 © 
| Eaft. | 
Neere England fayling from- Yarmouth 1* 
Northwards ————— c— 7 40/55 14 
ſjr3 | ols5 20 
| Weſt. 
3... 30 69 © 
In the way from London to Ruſſia———d | 
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At Sy Hiew——— 
From Bell Ile eaſtward I | 
_ FromSyllie Welt Northweſt 235 leagues— 


From Syllie Weſt Northweſt fue hundred | 


_ At CapcRaſein Newfoundland ——— 


Fr6 Cape Raſe South by Weſt Southerly4 | 


From G Raſe South Southweſt Southerly- 
[. 


variation wat the Gmpuſe 


At Antwerpein Brabatt———— 
Neere London at Limchouſe— WI — 


4 1riat. 


Eaſt. 


About Portland=—————— 
In S.Iues Churchyard in Cornwall-——— 
From Cape Lizard Somh-by Weſt 8. leag— 


South eaſterlie from C. Cleare comming| 


_—— 


from our Channdll——————————— 
At Youghall in Ircland— 


— a 
A 


ILY ru: ——— 


Ee er et 
— a © . 


and thirrie leagues— - 
From thatplace Northwett by North 
From thence North and by Weſt 
From this taſt place North by Weſt———-— 
From thence due Welt 4o leagues— 4 


v4 —_ nd ww. 


Atthe Earle of Cumberlands Ileg————| 


At Hope Sanderſon- . 


| De.Ms.| 


' j 
- #6 i 
4 


5: 39 
[4 


2. | Latit. 
North, | 


hl 327 


57 


At Cape "2 DAN: loi hogls 


Pp. 3; 


Form Cape +4 Wen by I leagues=,7 5 5 [ 


"Oh dudes of thy" 


I ariat. |Latit. | 


LDe,Mi,| De.M..| 


| bs Wy | | VETOOE prox | . 


Welt Nanhwet 7leag. 7 0 
About Liabone. - [6 3O 
From Lisbone to C.Verde almoſt—=—-|8 40 
FromC.Saker 3 org leagues: Faftwarg=e—l; '- 38 
-From/S.Maries (one of wo Azores) Seng: SOT 
; Eaſt by South: — —ſ\2 20 
Art Fayal,and from thencero Tercera— 3 45 
From TercaratoLisbone- ene Doan —} 7 : 30 
From Flores Eaſtwardſcarce40 leagues,and] 
- from C.Blanco 3oo leagues ———|4 © 
From Flores Eaſtward 7o or 80 leagues —\lo © 
Hard by Floresor betwixtitand* Fayat —— o © 
FromFlotes Weſtward 30 ESIOP== is of 
| Weſt. 


Ciofling the meridian of Flores & Coruo- 
From Flores 100 0r 120 leagues Weltward 3 


I 
2 
I 
Within fight of Flores Southeaſt frs thence[s 37 
; 
I 


From Flores Weſt 230 leagues —— 
Falling withthe Pikte——- n————_ 
From the Canaries 300 leagues —-—— 


At theian IIS nm mm__— 5 

From the.Grand Canarie Nontararid 4 

Nottheaſtfrom thelle Saluages ——5 37131 © 
; a 
(* 


 Qnthe Southweſt fide df 5Grand Canarie-|5 
| From the Canaries 239 ledgues— 


oa. 
n 


. nog IE WEE 


y variation gl "y Compaſe 


Va ariat.| Latit, 


- Eaſt North, 
L De. Mi.l De. Mi. 
Saying, # for the Canaries from the WeſtF|o . 0133 of 

ORR en 0, SELY Qt 

Sailing furtherin— lpolon hab Te 1 ' 37127 20f 

From Palmaſailing towards Cape Blanco—-jz ol24 o© 
Neereto C.Blanco notiwo lecag. ir6 ſhore—2 40121 . of 
Riding at anchor neere C.Blanco———|;, . 9'20 25] l 


From C.Blanco Weſt S, w. fome20 leag,— 2; tplac.. 


From C.Blanco Weſtward 63Iagues=—15 | 37}19 20] 
From C.Blanco Weſtward 90 lkagues——|5  ol18-:35] | 
From ©. Blanco Weſtward 100 leagues-—|6. of + 
436 leagues. - — — 2011742] 
From :nuneo}y7 leagues —— —_ - - MT 
476 leagues—————[7 36116 35| | 
From Cc. Blanco 535 leagues— —|7. 3011059]. | 
From C.Blanco 595 leagues —-———-|5-: of$0':25f 
From C. Blanco 640 Jeagues—- —|4 36/10! © / 
From C.Blanco 700 leagues Weſtward —{r 319. 20 
From C.Blanco COINS LONrAnS INES the Welt 6: {;-ol:-561/ 
+ Indies in many diſtances ls 4oft 541 
At Cape Verde ————— Br: © wel 51:11 _=— 
About thellands of C, Verde— 4 br: 3:4 / 
From theſe Ilands 3oo leagues —— 30, 
At S.Iagoand S.Nictiolas Iles of C.Verde-|2 30 | | 
From C.Verde 100 0r 120 leagues— 45114. of. 
Fro Flles of Braua & Fogo W. N:w. 12lcag. zo] 4 | 
From Mato 46 leagues Eaſt by youth- 8114” 20! 


3 
4: 
5 
4 
>) 
3 


From Cape Verde in the way to the Eaſt 
Taqney Pry the =quinocial- —77 


®, (33 6 

7 if bs” 

py i 4. 3 

wy | 

At: 8 

p 4. i 2 
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| Obſeruations of the 


Variat.| Latit, 
_Euft. |North. 
|! De. Mz. De. Ms.| 
. At theIland of Trinidado — —+—— - 2. 4 4.6 | 
From Trinidado Iland catir.goleag.—5 x 7 | 
Weſt. 
At Margatita ———————— Oo © 
AtS.Cruce neereS.lohn de Porto Rico——|, o | 
At Cape RoſſeofS.Iohns Iland-———-—{r 52|17 44 
Inthe meridian of Porto Rico—— 2 $2121 30 
Atanker on the Weſt ſide of S.lohn "os. 8 | 
Atthe Weſt end of S.lohn dePorto Rico—|2 3o[I7 44 
From - th A P.Rico North Opn | 
northerly halfea point——— 8 2 
A tele dobrſe— =_ — ol2s : 
Againe inthe ſame courſe——————|8 - oj26 20 
From Dominica about ſome 140 leagues—|o © I4 © 
In the meridian of Barbados fiftie leagues 
from Martinico m—m—mrtmmtmum——ſ0. of14 20 
 Atthelland of © 027 NR EPTRRG x of15 18 
At Curſands an Iland of the Weſt Indies—|4 o'12 I3 
Atthe towne of Riode Hachi———-—[7 36|11 20] 
At Capelavela —————————— ol1t rol 
Thwart Rio de May0——— ” 15 oſzr © 
U15 0 36 o 
At Cape Codera- mmrmnnmtmmn 2 3olg >| 
 AtCapeCorientesin Cubt—-——\; of | | 
 ArCapeS.Anthonicin Cul nm |13 0122 of 
At CapeCameron——————|; o'25 gol 
At CapeFlorida Mmmm mmm mmmmrmnrmnnnmnrnmn—| 2 ; 25 30 
To the Northward of the Cape of Florida—| 


$& I ” x . — - 
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[ram Latit. | 
Weſt. | North 
| De.Mi.l De. Mi, 
Neerethe coaſt of America——————|:z © 35 30 
From Barmudas Weſtward 140 leagues —{1o o[30 35| 
From Barmudas Weſtward 100 leagues —jro 31/34 o© 
Againe from Barmudas 80 or 85 leagues —|r1 15134 o 
From Cape Raſo S.Southweſt Southerly—|6 30/39 40| 
EH 
From Serraleona Weſt by South, and from| 1 $5 
the ſhoalds of Madrabombe or S.Anne 
Weſt and by North 106 ſcagues———|6 roſ7 © 
In the harbour of Serraleona——— —[t 50|8 30 
From the ſhoare of Serraleona 7lea ueS—|2 af3 54 
Fro Serraleona 61 leagues Weſt pg 2 5617 58| 
(76 ] 3 29/7 25 
97 3 4516. © 
|I53] 4 2014. 50 
| 137 [4 1214 49 
LE7 13 5614 30 
142 4. 2014 18 
Ek I60 14 $814. 6 
From the meridian of Sierra- 187 leagues|!4 5ojz3 ,o 
leona Weſtward 187 5 alt 50, 
{194 5 4519 45 
| | 
| 195 5 260, 10 
| 198 [5 390 -35] 
| 206 (6 3312 ©| 
210] |6 $5512 35] 
L220). ISETY 16- 


© Obfrution of "x 


\Latit, 
South, 


DO DD > —— 


Eaſt, 
De.M. Mi.l De. Mi. | 


From C.S.Auguſtine North and by Weſt—{7, .. of9. 16 
Fr6 C.S.Auguſtine North by Eaſt Eaſterly=| 6 . go[t 4 
From C.S.Auguſtine North Northeaſt-—[8. | ol4,. 0! 
From Cape S. Auguſtine Eaſt ed RR 

leagues —————- 38 10ſ8 20] 


= 


From C.S.Auguſtine roo leagues ———|1z 618 30 
From C.S. Auguſtine not 120 leagnes———|5 | 37|11 30 
Atthe Ile Fernando Laronho ncere Brafil-|8 302 20 
Cloſe dyt the coaſt Of Brafil—————— 45 p4 ol 

[!10 0 


Allttle Welt from the meridian of Trine| | 
daq neere I RESINS Il 10 '$ 30 
Among the Ilands of Trinidad 8: Aſcenſio jon\12 $8 20 35 


On the backſide of the Ile of Aſcenſion=— -[12 10/20 30 
Atthelle of Aſcenfion————— 


Io oſj20 0 ; 
Inthe meridian of Trinidad Eaſterly 4 53 27 © 
Between the Iles of Trinidad and Triſtan F[18 o© 
de Acunha— 19 of 
From the ſhoalds of Braſil Eaſt, Southerly| | 1 D 
about 14 leagues —— OI 12 30i19 30 
From the ſame ſhoalds Southeaſt about 55] ; 
leagues —————— -——|13 $2120 Io 
Alſo fro theſame ſhoalds Southeaſt by Eaſt; 13 20119 37] 
From the coaſt of Brafil L59 lepgues- -lIo olrts8 o©o 
At CapeS.Vincentin Brafil— ——[12 © 
8 30o[t7 © $ 


From the coaſtof Braſil 100 or 120 wlegs] 
From, Laronho Southweſt 12 leagues — 


6 SIA Sc IIA SAESEL 54 Mt be 


£ els Et Reis Pale 


_ vrinim of the Coaſſ 


7 bl \ oy Wa | Variat.\Latit. | 
' | Eafl. | South. 
| De,Mi.| De. Mz. 


"wind atthe Clife Penedo de S. edro—|5 30] 
JET YUrI_On llceandS. Helens: v 20 | 
!—4:n615:5 60:5 a 
ArS. Helena— es min notre 7 — fol. rGs | 
Eero IC 
: Ut T2911” ' 
hw S. Helena alittle Weſtward ——) Ss - of + 
From S:Helens not 194cagues —— [5 :49 18,-30| 
From S.Helena Northweſt by Weſt 16 foe 3, 45] | 
rom S. Helena Northweſt 156 leagyes-— 7* gojlo''20 
From S.Helena 230 leagues ————|5 2818 29] 


From Aſcenſion Ile Northeaſt halfe apoint} -* | ; 2 
Northerly abolit 12 leagnes i —s of 374 


About the Ilands of Martinvaz ——[13 0oſt9' © 
Alongſt by thoſe Iles- ———i 15 
From thoſe Ilands aomntartyris leagues-—,r8 30} 
From the ſhoare of Africk Weſtward ſome am 
130 leagues CT OISIELLNE: [4  '$]27"" of 
Bearing fromthencetowardSS. Helena——z 48[25'- © 
From themaine'of Africa 160 leagues-——|2 5$0[23' 9 
Inthe longitude of 28 degrees —————|15 20132 © 
A little Weſtward from the meridian of the. ol \ 
Iles of Martinvaz—— b io _ 14 58 28 35 
Eaſtwatd from thence=— do nieitee nLfr5 37/28 bf 


From the former obſeruation 66 Jeagueses/16* 8$'29- & 
From the laſt qbſeruation Eaſtward 2716ag.11 IS, 52] 29 "33, 
Peres Triſtzn-da cunha z0'or:861leaguesſ/' <P 5-8 


:colnming from Martinvaz-—— ge: 53133 Ol 
a From 


—_— 


-. Obſernations of the 


BerwixtC. Buona a cſoranes and SHelena- 


| % 


Latit. | 
ws. 


34 35 
214 


$3 5+ 
23 25 
23 30 


Variat. 
' Edft. 
| [DeaniDs 
- From Triſtan da cunha Weſtward C524 , _ gar | 
Atthe land of Triſtan da cunha————{19 o© 
From thence Northward- mrnmnernmnmnmn—16 8 
PaſttheIland towards C.Bona Speranza—]14 2) 
From Triſtan dacunhaW. N. W. ——— -[14 © 
At Cape Frio—_———— =[13. of 
Neere Cape Ftio ——————————————_ 6 
From Cape Frio Eaſtward towards Africa Þ 77 > 2 
From Cape Frioabout 1251leag Faſtward=[11 $ 
About 155 leagues from Cape Frio 14. 8 
At Port deſire ——— ——[5 of 
Atthe Eaſt mouthor entrance into. \Magel: lia 
lans ſtraits — Sunny omg Renew _ : ZO[' 
In the ſtraits of Magellan—— ———5 of 
From Cape Bonz ſpei.o00 leagues Weſt by ? 
| North halfe apoint Northerly———-—|:5. 52 
From Cape Bonz ſpei almoſt Weſt byN. 25144: 6 
 180leagues ———— —|8.. 50! 
At thebayof Soldani————.—4|?. 2 
Ar Cape Buona Eſperanza— — 2 . 9a 
About Cape Buona © _ rn: © 
From Cape: Buona Eſperanza Weſtwards 
. 30 or go leagues ———— 5 35 
3... 451 


PID l 


variation of the Cmpaſe. 


F< 


From C.Buona Eſperanza South- 


From C.Bona Speranza Weſtward 4o or 50 


lea | {_ ——— ——— — — c_——— I 


From C.Buona eſperanza due Northweſt— 


From C.Bonx ſpeiSw.by 8.93 : LOI 


At Cape das Agulhas neere C.Bonw ſpei— 
From thence 80 leagues Eaſtward 


| _— — 


At Cape Talhadago leagues Eaſt fi Cape] 


das Agulhas, being in fight of any 


from vs North by allo 


At C.Corientes beyond C.Bonz ei 


From C.Corientes Southwards 
About the Ilands Primeras towards Mo- 


zambique 


_— 
— 


In theIle Mozambique —————— 


dt ee —_— 
ee ee. 


Atthe Iles of Nicobar —— 3 


From thence till you come to the line going 

towards the Eaſt Indies ——————=— 
Atth: le de Almirant neere theline—— 
Neere to C.Guarda fuj,or Porto Galeacea- 
Ar-P.de eſtreito or y mouth of the Red ſca— 
AtBaxos de Cuaquem 


ag —— Cx nngawragy Dy oo 


At Port de Igidid— ———- 


15 


T5 


13 I5| 
13.15 
I5|19 I5| 
40/22 


Ol 


At 


AtXUarit——— 
At Sidon in the botrome of the Streights— 


From the place that is 200 leag. Weitw ard 
from Goato. Fes Comorin— 
Ar Goa—— 
At the lles Comoro—— 


NI 


£ 
Areas” Omen, 7 OE BITIOR AT += =o 


In the Bay of S. Auguſtine in Madagaſcar— | 


_ ' 


At C. Romano 1 in Madagaſcar- 


_ 


Neere Madagaſcar- 


TOILET 


From C.Romano Southerly— 


From C:; Romano Weſt Southweſt halte ; 
' +polmtSoutherly 110 leagues 
From C.Romano Southweſt 50 leagues — | 
Ia the height of C. Romano 8 leagues off — 
Atchelle of S.Mary entring the Bay of An- 
. tongil- 
Inthe borrome of the Bay of Antongil by 
many andexact obſcruations- 
At the Bay of Tavaflarin 
Atthe Welt fide of v ſands has dc Malhs 
At the Iland Ragapez 


Oe"? 


A— 


IO 


DER Prong, / 


—_—_———_ 


——_—_ 


From the iIland of Gratia Welt Southweſt 


26leagues: 


Ee CITED cient a 7 


—_— 


Atthe thoaldsicalled-Baixos We India-—— | 


Az DicgoRoiz land 


 Obſernations of the 


een Een. oe ea named] 


— 


[14 


Vartiat. 


Weſt. 


Il De. Mz M:. 


Latit. | 
North. 


De, M:. 


6: x5 

Eaſt. 
35. 
Weſt. 


'2 


S) 


I6 45 


7 


14 
25126 20 


33 39] 
North. 


| 
I5 20 
, 
26 O 


26-9 
i 20. O| 


427 
1130 | 


36 34 


25 50 


0 


"er chm ” the Compoſe. 


Pariat.[Lattt. | 
Weſt. |South. 
IDe, Mz. De.Mr, 
From Los Romeros Iles South Weſterlic 
68 [eagues— 24 15131 © 
From Los Romeros Eaſt by South 5oleag.-|22 161 | 
From Los Romeros Eaſt 110 leagtuts——|21 20 
Atthe ſhoalds of Aduand Candu——— [19 30/6 ol 
Atthelle Diego Gratioſa — 24 ol9g o©o 
From Diego Gratiofa Weliward 20 lcagues'22 @ 7 30 
At Diego Roderigos land —— — 20 0 | 
From Diego Rodericos Iland South,and * 
South and by Eaſt ——— 5 33: ©] 
At Maldiuiz Ilards————————-\7 0 
North. 
At Cochin ——————— I2 Ol9g 40 
From Cochin till you be paſt Maldiuiz *Iles| 
South and Sourhweſt till you be vnder 
8 and 10 dcgrees of South latitude-——/xs 52! _ 
At Zeilan nm————_— om. 39.9 O 
Atthe Ile Pulobatum — — — ————|4 © o'4 
At Achin in Sumatra-—— — ——_——. 
In the Roade of Achin — Cs 
South. | 
In Priaman on the Weſt ſide of Sumatra-—[5 45/0 22 
. | | \[5 oy 7 Of 
At Bantam in Iaua — ———-— _ p z9 
At Madura —_- 
Atthe Northeaſt comeraf Bali _— |; 0'S ZO 
At Banda —— —— — 454 


FINITS. 


TT Em TY en Ir angry rn en penn 
l 


Faults eſcaped amend thus. 


Pag. lin, | Faults, Correct, 
3 2 | degree, degree: 
24 | ſhew  ſhewerh 
IT 12|lyingof lying, or 
27 | towage and | ſtowage, and 
30.] vnmcete and | vnmecte,and 
| 31 | ſeaas ſea,as 
12 21 | gcſle gheſle 
75 12[0 her other, 
17 4 | preciſe | preciſe, 
126 28 | minute and ſecond | and minute 
182 18]|R.andC ;R&C 
-22 | M,and M &, 
207 F | of all of the 
213 231 | tranſue;ſaries rranſuerſarie 
214 ' 13 | 1ncurre | concutrre 
1219 12 | we mentio- we haue mentio- 
233 "6 guids { guides 
2365 32|anda and an 
349 19| Epicicle Epicycle 
359 3\ the6of the 26 of 
388 13| wultplie | muliplied 
429 2 | theweſt | the weſt 
448 26 | lame ſunne 
4509 13 | Semediamerer Semidiameter 
1455 25 | bothithe both,if he 
455 26 | ſo mall | ſo ſmall 
1z the ſbart Treatiſe of N auigation. 
9 13 | a halfe |] an halfe 
10 10| oneandtwenticth | cleuenth 
10 IT | threeandtwenticth | thirteenth 
- : n two and twentieth | twelfth 
20 2x6 | one pare : the pare 
v4 wh one ſecond an half 
28 7 NNE 6 ES, 


| 
| 
| 
| 
| 


